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November  22,  19J  ' 
INAUGUKAL    PRESIDENTIAL    ADDBESS. 

I    thank    you,    gentlemen,    for   the    very    great    honour   you    I 
accorded  me  by  placing  me  in  this  Chair.     I  appreciate  it  very  much 
indeed,  but  feel  much  misgiving  when  I  compare  myself  with   former 
Presidents  of  this  Section  and  of  the  old  Odontological   Society, 
names  constituting  the  long  list  of  those  most  famous  in  the  b 
of  the  dental  profession  in  this  kingdom.     I  thank  you  very  humbly. 

At  the  present  time  it  is  difficult  to  think  very  seriously  of  anything 
except  in  its  relation  to  the  War.    Admirable  as  it  was,  I  find  it  hai 
emulate  the  spirit  of  Archimedes,  who  scorned  to  turn  from  his  scientific 
work  even  in  the  presence  of  the  most  imminent  personal  dangi 

The  great  importance  of  a  clean,  healthy  and  mouth  and 

teeth   is  now  recognized  by  the  heads  of  our  Army  Medical    Depart* 
ment,  and  a  great  deal  of  dental  work  is  beinj  for  our  I 

home  and  abroad.     Not  by  any  means  enough,  but  still  deal. 

At  the  Royal  Dental  Hospital  thousands  of  soldiers  of  oui 
have  already  been  treated,  and  the  stuff  there  has  I  ofronted  with 

a  vast  number  of  exceedingly  bad  and  I 

quickly  restoring  them   to    health    and   function 
impossible  one.     ^Yholesale  extraction  of  the 
teeth  has  been  too  often  the  only  choi  Qg  the  mouth  j 

edentulous.     An  edentulous  soldi' 
artificial  substitutes,  and 

after  numerous  extractions  1  th  can  i  and 

then  a  further  period  of  several  weeks  and 
adjustment-  of  artificial  teeth,  in 
a   complete    failure.     There    havi 
d— 16 
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which  is  one  of  the  evils  accruing  from  having  to  raise  an  adequate 
number  of  men  in  scrambling  haste.  Under  a  system  of  universal 
military  or  national  service  we  should  have  soldiers  in  quantity — and,  let 
us  hope,  with  efficient  mouths  as  well  as  with  arms,  equipments  and 
ammunition.  An  orderly  and  automatic  system  in  obtaining  a  regular 
supply  of  recruits  would,  no  doubt,  be  correlated  to  an  equivalent  pro- 
vision among  other  things  for  their  physical  requirements. 

As  matters  stand,  there  is  an  abnormal  amount  of  skilled  dental 
work  required  for  our  soldiers,  both  here  and  at  the  various  Fronts. 
Added  to  this  there  is  the  very  important  field  of  injuries  of  the  jaws. 
This  requires  the  highest  specialized  skill  of  the  dental  surgeon,  and 
.an  only  be  properly  approached  by  the  dental  surgeon  experienced  in 
this  particular  branch  of  his  work.  His  advantages  in  technical  train- 
ing and  daily  experience  place  him  in  unrivalled  superiority  in  this 
domain.  Dental  work,  especially  in  connexion  with  injuries  of  the 
jaws,  is  so  important  and  so  distinct  that  it  deserves  to  be  placed  under 
the  general  direction  of  a  dental  surgeon  of  great  authority  and  ex- 
perience, and  holding  high  rank  in  the  Royal  Army  Medical  Service, 
who  should  organize  and  conduct  the  dental  service  in  the  Army,  and 
who  should  command  the  confidence  of  the  directors  of  the  Army  Medical 
Service  and  of  the  dental  profession.  Such  an  officer  would,  I  hope,  be 
able  to  introduce  very  necessary  improvements  in  the  organization  of 
the  dental  work,  and  important  increase  in  the  utilization  of  dental 
skill.  A  great  many  civilian  dentists  are  necessarily,  and  very  properly, 
being  employed,  and  probably  will  continue  to  be  employed,  to  attend 
to  the  teeth  of  soldiers,  but  their  work  should  be  inspected,  or  liable 
to  be  inspected,  by  senior  and  experienced  dental  inspectors,  who, 
without  multiplying  official  complications,  would  know  how  to  eliminate 
the  inefficient  or  dishonest  practitioners.  The  great  base  hospitals  for 
wounded  soldiers  have  no  dental  surgeons  appointed  on  their  staffs. 
Dental  surgeons  are  attached  to  them  and  employed  there  in  an 
irresponsible  sort  of  way,  but  the  immense  importance  of  their  w^ork 
is  apparently  not  properly  understood  or  officially  recognized.  I  do 
not  think  this  want  of  appreciation  can  continue  to  give  the  best  results 
for  long.  Gunshot  wounds  of  the  face  involving  the  jaws  are  among 
the  most  terrible  of  all  injuries.  To  treat  them  anything  like  efficiently 
the  dental  surgeon  is  absolutely  indispensable;  and  not  merely  an 
ordinary  dental  surgeon,  but  a  dental  surgeon  of  pre-eminent  skill  and 
experience  in  this  class  of  case.  His  work  lies  largely  in  mitigating  or 
preventing  altogether  what  would  otherwise  often  be  horrible  disfigure- 
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merit  and  abrogation  of  function.     The  terrible  deformities  which  m 
result  from  inefficient  treatment  incases  of  shattered   lower  jaw  m 
be  seen  to  be  believed.     The  unfortunate  Bufferera  from  Buch  injuries 
deserve  that  everything  skill  and  experience  can  do  shall  be  'lone  for 
them.     They  should  be  taken  in  hand  by  the  dental  sin  [  on 

after  the  receipt  of  the  injury,  and  his  work  in  re-assembling  and  fixing 
the  portions  of  a  shattered  lower  jaw  should  precede  aim.. st  all  otl 
treatment;  thus   displacements  due  to  muscular  contraction  and  con- 
tractions of  the  soft  tissues  can  be  reduced  to  a  minimum.     None  but 
the  dental  surgeon  experienced  in  such  work  can  see  the  possibilit 
of  remedial  treatment  in  these  difficult  cases.     The  technical  work  is 
so   specialized   and    so  elaborate  that  it   requires  a    properly  equipped 
mechanical  laboratory  manned  by   trained   dental    mechanic-  working 
under  the  orders  of  the  dental  surgeon.     The  laboratory  should  inch 
a    first    class   X-ray   department,    again    operated    by   t 
particular  branch  of  w'ork.     Therefore,  it  is  highly  desirable  that  tl  • 
cases   should  be  collected  together.     Special  hospitals  should   exist  at 
one    or  more  centres  entirely  devoted    to    extensive    and    compile;. 
injuries    of  the  jaws,    especially    the    lower  jaw.     Tin-  hospital   should 
have  beds  so  that  the  cases  could  be  sent  there  direct  from  the  Front, 
and  undertaken  by  the  specialists  as  early  as  possible  after  the  injury. 
As    quickly    as    possible  the  patients  might   be   transformed   into  out- 
patients of  the  same  hospital,  and  the  beds  set  free  for  new 
their  concentration  on  this  class  of  case,  the  skill  and  knowledge  of  the 
specialists  would  become  still  more  highly  developed  ;   the  treatment 
would    be   improved,   and   the  patients   benefited    t«.    an    extent    which 
would  not  fail  to  be  gratifying  to  all  concerned. 

The  injuries   we  are   considering  are    at    i  haps,   ti 

pathetic  which  can  be  inflicted  upon  the  human  frame,  and  the  life- 
misery  entailed  may  be  so  great  that  their  m< 
indeed  be  that  they  are  not  necessarily  fatal.     We  ougl 
best  possible  being  done  for  our  gallant  men  who  fall  infc 

Now,  to  turn  to   the  general   question  of  the   incident  atal 

caries    and    septic    infections   of    the   alveoli,  which   tof 
commonest  of    all  diseases.     I   would  like  to  put   the  quest    i       B 
can  we  best  prevent  them?     Can   we   ever   return   to    I  «'f 

dental  healthiness  and  immunity  from  I 

by  our  ancestors  of,  say,  500  y  think  we  could 

approach  it  very  nearly  by  adopting  the  proper  pro 
far  as  the   future  generations  are   con  Our  knowl< 
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pathology  and  etiology  of  dental  caries  is  very  considerable,  in  spite 
of  all  the  reactionaries  may  say.  Briefly,  dental  caries  is  caused  by 
inrafficient  friction — by  insufficient  mastication  of  solid  foods,  combined 
with  the  too  free  use  of  sticky  carbohydrate  feeding.  Again,  briefly, 
gingivitis  and  chronic  septic  infections  of  the  tooth-sockets,  or  pyorrhoea, 
are  caused  by  insufficient  friction,  but  in  this  case,  on  the  gums. 
Friction  on  the  gums  prevents  congestion.  It  keeps  the  gum  tissue 
hard,  tight,  and  healthy.  By  insufficient  friction  the  edge  of  the  gum 
is  the  first  to  suffer.  It  becomes  congested,  thickened,  softened,  and 
lowered  in  resistance,  and  therefore  becomes  a  prey  to  bacterial  and, 
perhaps,  protozoal  infections.  When  once  infected,  and  still  in  the 
absence  of  proper  and  sufficient  friction,  the  organisms  can  invade  the 
adjacent  tissues — i.e.,  the  pericementum  and  alveolar  bone.  Result  — 
loss  of  teeth  by  progressive  ulceration  of  the  edge  of  the  pericementum, 
osteoporosis  and  absorption  of  the  alveolar  bone  and  pyorrhoea,  the 
whole  vicious  process  depending  upon  want  of  physiological  friction. 
For  healthy  physiological  friction  we  require  active,  free,  and  forcible 
mastication,  postulating  teeth  strong  and  exempt  from  every  kind  of 
pain  or  tenderness.  The  mouth  must  be  thoroughly  functional  in  every 
part.  This  means  a  radical  alteration  in  the  kind  of  food  given  to 
children  in  the  general  direction  of  a  simple  and  harder  diet.  In  our 
highly  civilized  community  luxury  is  so  ingrained  that  we  must  supple- 
ment natural  physiological  friction  by  friction  which  is  artificial. 
Every  square  inch  of  the  gum  tissue  on  both  external  and  internal 
surfaces  of  the  alveolar  processes,  and  behind  the  backmost  teeth,  must 
be  vigorously  shampooed  with  a  sufficiently  stiff  tooth-brush  twice  a 
day.  This  will  often  cause  slight  bleeding,  even  when  the  gum  is  in 
good  condition  ;  and  for  this  reason,  and  also  for  keeping  the  brush  clean 
and  sterile,  an  antiseptic  must  be  used  during  the  brushing.  Common 
Bait  is  a  suitable  antiseptic.  The  great  public  should  be  taught  to  brush 
its  gums  with  salt.  There  seems  to  be  no  better  antiseptic  for  the 
mouth  than  chloride  of  sodium. 

The  prophylactic  effect  of  regular  daily  and  sufficient  brushing  of 
the  gums  is  quite  astounding.  Whether  it  acts  by  stimulating  the 
circulation  of  blood  or  circulation  of  lymph  in  the  tissue,  or  by 
stimulating  the  living  cells  and  fibres  of  the  tissues,  or  by  removing 
or  preventing  the  formation  of  a  bacteria-laden  coating  of  mucus  and 
dead  and  infected  epithelial  cells,  or  whether  by  bursting  and 
destroying  small  vessels  which  are  becoming  swollen  and  threatening 
congestion,  it  is  not  possible  to  say,  but  probably  by  a  combination  of 
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all  these.     It  certainly  prevents  the  formation  of  subgingival   calcnl 

partly  by  not  allowing  a  loose  ex  1  tree  edge  to  the  gum  I 

and    partly  by  preventing  a  morbid   oozing    from    the    gum,  whetl 
sanious,   serous,  or   purulent,  any  of    which  kii  n   when 

mixed  with  saliva  actually  produce  particular  kinds  of  calculus  in  tl 
particular  situation.    The  net  result  of  the  regular  and  sufficient  I 
in  preventing  gingivitis  and   its  severe  sequela,  and   also   in   prevent- 
ing interdental  caries,  is  exceedingly  important.     Its  general  adoption 
would    prove   of    the  greatest  possible  service   in    acquiring   immunity 
from  both  dental  and  gingival  diseases. 

The  gospel  of  hard  feeding  and  gum-brushing  has   still   to   wil 
way.     The  parents  and  school-teachers    must   be    converted,  and    the 
children  must  be  trained  to  do  the  right  things  from  earli<  - — 

i.e.,  as  soon  as  they  have  teeth.     Regular  visits  to  the  dentist  Bhould  be 
made,  and,  if   any  caries  appears,  it   should  be    immediately    si 
especially  any   incipient  crown  cavities    in  six-\var   molars    should 
filled  at  once;  and  so  tenderness  and  pain,  chief  hindrance-,  to  forcible 
mastication,    will    be    prevented.     The    children    must    be   taught   I 
hygiene  of  the  mouth — the  most  important  chapter  of  which    is  gum- 
brushing.     Thus   it   is    obvious    that    it   is    school   dentistry    in    I 
elementary  schools  to  which  we    must    look    for   the  acqn 
something  like  immunity  for  the  future.     The  influence  oi   th< 
in  inculcating  the  doctrines  of  dental  hygiene  will  he  as  valuabli 
actual  operative  ministrations.     At  this  age  the  individual  can  be  givt  n 
a  fair  start;  and  can  receive  the  necessary  knowledge  and  instruction 
keep  on  a  high  level  of  dental  health  and  dental 

regular  visits  to  the  dentist  at  the  school  clinic   would   Btart    the  child 
upon  a  course  which  would  easily  suffice  to] 
and  would  enable  the  average  individual  to  go  through  lit.    with 
of  permanent  teeth  and  without  pathol  in  wy   pari 

the  mouth. 

What  a  vista  of  increased  comfort,  health,  effi<  nth, 

and  therefore  of  the  whole  body,  is  here  pr< 
expenditure  of  time,  money,  and  troubl< 
such  a  great  and  far-reaching  reform  ' 

It  has  lately  been  said  the  I 
the  elementarv  school.     Let  it  he  to  the  credit  of  t! 
in    the    future   that   the  product  goes  forth  *  I 
mouth,  and  with  the  knowledge  and   t 
it  so  throughout  life. 
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{November  22,  1915.) 

Comparative    Studies     in    Calcification. 
By  J.  Howaed  Mummery,  M.E.C.S. 

I  have  entitled  the  present  communication  "  Comparative  Studies 
in  Calcification "  as  I  wish  to  draw  attention  to  certain  physical 
phenomena  and  to  the  process  as  it  occurs  in  Crustacea,  mollusca, 
and  brachiopoda  which,  I  think,  throw  some  light  on  the  subject.  This 
is  chiefly  the  record  of  a  preliminary  study  which  was  undertaken  in 
preparing  the  two  papers  on  calcification  which  have  already  appeared,1 
and  which  is  only  shortly  referred  to  in  those  papers.  The  references  to 
the  published  portion  will  be  chiefly  by  lantern  slides  and  microscopical 
preparations,  which  will,  I  think,  demonstrate  the  points  I  wish  to 
emphasize  more  fully  than  a  description  by  words  only. 

At  the  soirees  which  were  held  to  commemorate  the  opening  of  this 
new  building,  Mr.  Deane  Butcher  gave  a  very  interesting  demonstration 
of  Professor  Leduc's  methods  of  producing  osmotic  growths  in  colloidal 
solutions  [5] .  Wishing  to  study  these  phenomena  under  the  microscope, 
I  experimented  with  various  substances.  I  was  most  successful  with 
crystals  of  sulphate  of  copper  in  a  solution  of  silicate  of  sodium.  When 
particles  of  copper  sulphate  are  dropped  into  a  weak  solution  of  the 
silicate  (about  5  per  cent.)  on  a  microscope  slide,  an  immediate 
production  of  small  tubes  takes  place  from  the  finer  particles,  and  from 
the  larger  masses  of  crystals  a  membrane  is  protruded,  forming  a  small 
globular  eminence.  A  succession  of  these  is  formed  by  a  series  of  small 
explosive  impulses,  and  the  membranes  then  grow  out  steadily  into 
a  tube  which  is  seen  to  pass  rapidly  across  the  field  of  the  microscope, 
often  attaining  the  length  of  an  inch  or  more,  and  terminating  in  rounded 
and  closed  extremities.  This  is  an  osmotic  growth  of  the  same  nature  as 
those  described  by  Professor  Leduc,  and  produced  by  him  in  various 
substances  with  many  different  salts.  The  growth  of  these  tubes  is  due 
to  the  rapid  passing  of  water  through  the  membranous  wall  from  the 

1  J.  H.  Mummery,  "  On  the  Process  of  Calcification  in  Enamel  and  Dentine,"  Philosoph. 
Trans.,  B.  ccv,  pp.  95-114;  "On  the  Nature  of  the  Tubes  in  Marsupial  Enamel  and  its 
Bearing  upon  Enamel  Development,"  ibid.,  pp.  295-3H. 
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surrounding  solution  by  osmosis,  the  distension  by  the  water  poshing 
the  tube  forward,  the  resistance  of  the  membrane  at  th*-  Bame  time 
preventing  the  lateral  bulging  of  the  tube. 

These    particular    points,    however,    have    not    Bach    an     in 
bearing  on  the    present    investigation  as    the    following  :   Afl  th<    tube 
nears    the    end    of    its    growth,    in    some    places    lu  Been    t<> 

be  drawn  across    it,  dividing  the  whole  tobe  with  a  distinct  septum. 


Elo.  l. 

Trni 


Osmotic  growth  formed  by  copper  sulphate  in  rilk* 
membrane  formed  opposite  a,  showing  crystoUin.   forms  * 
spherites  beneath. 

These  are  Traube'e  membranes  of  precipitation,  but   it  i.  diffioull i» 

explan  what  determines  the  product  *" 

posit.cn  as  they  are  usually  ,,nlys,,, !.«  tub  ;<     ' 

^  *  i-i  nV>oTn;atB  to  whom      have  submitted  this 

Several  emment  physu-al  c  u,„    .       ■ 

problem  are  unable  to  explam  ,..     It  >.,.      a    1 

has  been  suggested,  for  the 

would  expect  to  see  ,f  th.s  «-c.e      ,  ^ 

from  hall  an  houl  to  an  hour,  small  I 
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the  tube  upon  the  copper  sulphate  side  of  the  membrane,  the  tube  on  the 
other  side  remaining  quite  clear.  These  little  bodies  soon  lose  their 
smooth  outline  and  have  a  radiating  appearance,  as  if  formed  of  little 
bundles  of  acicular  crystals  united  at  the  centre,  and  many  of  them 
break  up  into  small  shining  particles.  In  some  slides  which  had  not 
been  allowed  to  dry,  but  had  been  kept  under  observation  for  some  days, 
I  found  these  small  crystals  piled  up  on  the  membrane  on  the  copper 
sulphate  side,  and  on  the  other,  or  distal  side,  several  large  colourless 
spherical  bodies  lying  beneath  the  membrane.  These  bodies  show  under 
high  magnification  both  radial  and  concentric  lines,  and  react  to  polarized 
light  exactly  in  the  same  manner  as  do  the  similar  calcospherites 
produced  in  gum  or  albumen. 

Dr.  Lovatt-Evans,  who  kindly  repeated  the  copper  sulphate  experi- 
ment for  me,  points  out  that  the  little  bodies  above  the  membrane,  which 
are  first  rounded  and  afterwards  acicular,  may  consist  either  of  a  silicate 
of  copper  or  of  a  double  salt  of  lime  and  copper,  as  their  spherical  form 
on  their  first  formation  would  suggest.  The  calcospherites  beneath  the 
membrane  are  probably  composed  of  silicate  of  lime.  The  lime  salts  are 
probably  derived  from  the  tap-water  in  which  the  silicate  is  dissolved. 
The  interesting  point  is  that  true  calcospherites  are  formed  by  dialysis 
through  membranes  which  are  formed  in  inorganic  solutions  by  purely 
physical  processes.1 

It  is  unnecessary  to  remind  you  that  Graham,  as  the  result  of 
his  experiments  on  the  diffusion  of  liquids  through  membranes,  divided 
substances  into  crystalloids  and  colloids,  crystalloids  having  the  power 
when  in  solution  of  passing  easily  through  membranes ;  colloids,  on  the 
other  hand,  passing  through  with  difficulty  or  not  at  all.  The  particles 
of  a  colloid  solution  are  held  together  by  a  very  feeble  force  ;  they 
consist  of  very  fine  particles  in  a  state  of  suspension,  rather  than  solution, 
in  the  solvent.  The  exact  line  of  demarcation,  however,  between 
crystalloids  and  colloids  is  not  always  very  pronounced,  and  according 
to  Krause  there  is  a  steady  transition  from  the  crystalloids  to  the  colloids. 
As  Loeb  [6]  says  : — 

"Living  organisms  may  be  considered  as  chemical  machines,  con- 
sisting essentially  of  colloidal  material,  which  possess  the  peculiarities  of 
automatically  developing,  preserving,  and  reproducing  themselves." 

He  also  says  :    "  Living  organisms  are  built  up  of  substances  which 

:  The  small  bodies  above  the  membrane  form  also  when  distilled  water  is  used  to  dissolve 
the  silicate,  but,  as  Dr.  Evans  says,  this  would  not  be  a  proof  of  the  absence  of  lime,  as 
calcium  salts  are  present  in  ordinary  specimens  of  sodium  silicate. 
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are  essentially  colloidal  in  character,  which  may  i  iquid 

state  ('sols')  or  in  the  solid  state,  when  they  are  known  ae 

"The  proteids,  certain  carbohydrates,  lil 
higher  fats  belong   to  the  colloids,  while   their  prod 
as  dextrose,  may  belong  to  the  crystalloids. 

"Life  depends  upon  the  existence  of  these  colloidal  solution 
cells.     All  organic  agencies  which  bring  about  a  general  gelation,  brine. 
life  to  a  standstill,  and  such  standstill  is  permanent  ii  Bible 

'gels'  are  formed,  such  as  originate  if  protein  The  liquid 

proteins  of  our  body  coagulate  at  a  comparatively  low  .  and 

this  is   the  reason  that   at  a  temperature   of  about   4."}   ('.  the  cells  of 
our  body  die  very  rapidly. 

"There    are,  however,  conditions    in  which  the   trai  tion  of 

'  sols  '  into  '  gels  '  does  not  lead  to  death,  but  the  formation 
morphological  structures — Traube's  [13]  membranes 
for  investigation  showed  that  when  two  liquid  coll' 
(or  a  colloid  and  a  crystalloid)  solid  membranes  may  I 

Traube  "  investigated  the  formation  ol 
andwTas  led  to  the  conclusion  that  the  formats 
the  peculiarity  of  the  cell  to   grow  depend>   up  mple   ph. 

process." 

"  Certain  colloids  form  a  precipitate   when 
with  each  other,  and  this  precipitate  i-  impe 
The  precipitate  must  therefore  assume  the  shape  of  a  thin  til: 
prevents  the  further  action  of  the  two  coll  •  tch  oth<  a  film 

Traube  called  "the  membrane  of  precipitation.      T 
rather  the  surface   film  of  protoplasm  i    makes  a  diminul 
factory    of    the    contents    of    this    cell    by    shutting    it  m    its 

surroundings,  and  enables  each  cell  to  lead  •    life 

from  the  neighbouring  cells.     -Traube  I 
the  modern    theorv  of   the  growth    of  a 
growth  is  caused  by  the  cell    al 
osmotic  pressure  being  higher  than  that  of  tl 

It  has  been  generally  considered  thai 
tion  are  permeable  to  water  only,  and 
do  not  allow  sugars  or  salts  I 
but  at  all  events,  in  organic  tissue- 

the  absorption  of  salts  by  the   cells  of  plan: 
many  experiments. 

Dr.  Lovatt-Evans  suggests  that  >n  the  expenn* 
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sulphate  we  are  dealing  with  a  membrane  which  is  only  to  a  limited 
extent  semi-permeable  (by  semi-permeability  is  meant  that  the  mem- 
brane is  permeable  to  water  only),  and  I  think  this  is  evident  from 
the  appearance  of  these  calcospherites. 

Loeb  is  of  opinion  that  "  cell  walls  are  not  impermeable  to  salts, 
and  that  there  is  only  a  difference  in  the  rate  of  diffusion  of  the 
various  substances,  many  salts  diffusing  only  very  slowly  into  the 
protoplasm."  We  thus  see  that  under  purely  physical  conditions  we 
have  a  dialysis  of  salts  of  lime  through  these  inorganic  membranes,  and 
this  observation  points  to  the  suggestion  that  the  same  thing  may  occur 
from  physical  causes  in  the  calcification  of  the  various  hard  tissues 
of  man  and  animals. 

The  existence  of  membranes  which  act  as  dialysing  membranes 
in  the  enamel  organ  has  been  denied  by  some.  Leon  Williams  is, 
however,  convinced  of  their  existence,  and  my  own  preparations,  I 
think,  make  it  very  evident  that  such  membranes  do  exist.  The  outer 
ameloblastic  membrane  of  Williams  separates  the  cells  of  the  stratum 
intermedium  from  those  of  the  ameloblasts,  and  the  inner  ameloblastic 
membrane  divides  the  ameloblasts  from  the  forming  enamel.  These 
membranes  are  very  clearly  visible  in  the  photograph  of  the  tooth  germ 
of  the  kitten,  where  an  active  deposit  of  enamel  is  proceeding.  Before 
the  commencement  of  calcification  the  cells  of  the  stratum  intermedium 
are  not  shut  off  from  the  ameloblasts,  and  the  cells  of  this  layer  may  be 
seen  in  places  lying  between  the  ameloblast  cells.  But  after  calcification 
has  commenced  the  stratum  intermedium  is  distinctly  and  sharply 
separated  from  the  ameloblasts  by  a  limiting  membrane.  That  this 
membrane  really  exists  is,  I  think,  evidenced  by  the  photograph,  which 
shows  the  cells  of  the  stratum  intermedium  in  a  regular  row  above 
the  membrane,  while  beneath  it  the  ameloblasts  have  fallen  away, 
leaving  a  distinct  line  of  tissue  running  parallel  to  the  cells  of  the 
stratum  intermedium. 

In  the  dentine,  as  was  pointed  out  by  Hohl,  the  odontogenetic  zone 
between  the  odontoblasts  and  the  forming  dentine  shows  the  tubes 
passing  across  it  occupied  by  the  dentinal  fibril,  but  when  the  section 
has  been  stained  with  silver  nitrate,  the  sheath  of  Neumann  is  not  visible 
in  this  zone,  although  clearly  defined  in  the  calcified  dentine.  Hohl 
concluded  that  this  sheath  is  in  some  way  connected  with  the  calcifying 
process,  and  I  have  ventured  on  the  suggestion  that  the  sheath 
appearing  as  calcification  commences  is  really  a  dialysing  membrane, 
the  salts  from  the  odontoblast  and  their  processes,  passing  through  this 
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Fig.  2. 

From  the  enamel  organ  of  Macropus.  a,  Stratum  intermedium  ;  b,  outer 
ameloblastic  membrane  ;  c,  ameloblasts  detached  from  membrane  in  <mc  part, 
(x  1,000. 


; 


Human  dentine  stained  ailver  nitrate  (pyr 
Neumann 
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and  combining  with  other  constituents  of  the  hard  substance  of  the 
dentine  within  the  organic  matrix.  The  existence  of  the  sheath  of 
Neumann  has  been  denied  by  many  observers,  and  most  recently  by 
Professor  Eomer  [11],  who  states  that  in  his  silver  nitrate  preparations, 
when  the  stained  fibril  had  fallen  out  of  the  dentine,  only  a  hole  was 
left  in  the  matrix  with  unstained  margins.  I  think,  however,  his 
preparations  could  not  have  been  fully  stained,  as  in  those  I  made  with 
the  Eamon  y  Cajal  silver  method  the  empty  tubes  are  surrounded 
with  a  very  distinct  black  line,  and  at  the  margins  of  the  section  seg- 
ments of  the  tubes  are  seen  which  show  the  membrane  very  distinctly. 
The  sheath  can  also  be  demonstrated  by  other  stains,  such  as  toluidine 
blue. 

How  far  these  membranes  are  the  result  of  purely  physical  agencies, 
and  to  what  degree  they  are  affected  by  physiological  and  vital  con- 
ditions, we  are  unable  to  conclude,  but  it  is  seen  that  very  firm 
membranes  do  arise  in  the  absence  of  all  organic  substances.  There  is, 
however,  a  tendency  when  any  theory  is  brought  into  fresh  prominence 
to  endeavour  to  interpret  phenomena  exclusively  on  this  view,  but  this 
is  an  error  we  should  especially  seek  to  avoid.  In  such  a  complex 
structure  as  the  animal  body  many  agencies  are  at  work — chemical, 
physical,  and  vital — and  they  have  all  to  be  taken  into  consideration  in 
drawing  any  conclusions  as  to  the  processes  which  take  place  in  the 
living  organism.  As  Professor  Philip  [8]  says  :  "A  purely  physical 
theory  of  the  exchanges  which  take  place  across  a  living  membrane  is 
inadequate  ;  there  is  a  physiological  as  well  as  a  physical  permeability." 

The  tube  which  I  pass  round  for  examination  shows  an  artificial 
shell,  illustrating  the  formation  of  a  calcified  body  of  calcium  phosphate 
by  the  diffusion  of  its  constituent  salts  through  a  colloid.  A  fragment 
of  calcium  chloride  was  placed  at  one  side  of  the  bottom  of  the  glass 
tube  and  a  few  crystals  of  the  rhombic  phosphate  of  soda  (Na2  HP04  + 
12  H.20)  on  the  opposite  side,  held  in  position  by  a  thin  layer  of  firm 
gelatine  poured  in  as  it  was  setting ;  the  tube  was  then  filled  with 
gelatine  mixed  with  one-third  egg  albumen.  The  whole  mass  became 
solid  in  a  few  minutes.  After  an  interval  of  ten  days  the  shell-like  body 
began  to  form  and  increased  in  size  for  several  weeks.  Small  star-like 
particles  appeared  suspended  over  the  forming  shell,  which  gradually 
coalesced  into  the  completed  formation  ;  somewhat  similar  experiments 
were  made  by  Professor  Harting  and  Dr.  Ord. 


Odontological  Section 

The  Artificial  Produ<  ti 

In  the  year  1858,  Rainey  published  his  work  on  molecular  eo 
cence    [10],    showing    that    lime    salts    were    d< 

substances  not  in  a  crystalline,  but  in  a  globular  form,  the  globules 
having  a  very  definite  structure  and  arrangement.  He  also  -bowed 
that   in   many   animal   organisms,    as  mollusca   and   c  .    -molar 

forms  appeared  during  the  process  of  calcification  of  the  shell.     Tin- 
first  experiments  were  made  with  a  solution  of  carbonate  of  potash  in 
gum    (which  contains  salts   of   lime).      The   bodies  so  produced   were 
globular    in    form,    showing    concentric    lamination    and    radial    striae. 
Professor  Harting,  of  Utrecht  [4],  independently  carried  out  a  similar 
research  and  succeeded  in  producing  a  great  variety  of  these  Bph< 
bodies  in  various  substances,  his  most  instructive  experin. 
in  which  small  fragments  of  calcium  chloride  and  of  sodium  bicarbonate 
w7ere  placed  on  the  opposite  sides  of  a  flat  dish  containing  egg  albumen. 
The  dish  was  left  perfectly  still  and  undisturbed  for  two  or  three  v. 
— the    salts    diffusing    through    the    albumen   from    the    i  sides 

formed  a  crust  upon  its  surface.     This  crust  was  found  to  cone 
a  deposit  of  carbonate  of  lime  in  the  globular  form.  Bhowinj 
variety  of  spheres  and  disks  of  varying  size,  and 
produced  in  gum  in  Eainey's  experiments.    He  found  that  th« 
their  form  after  they  had  been  subjected  to  the  action  ol   an 
portion  of   the   lime    having   become   so  intimately  blended   with   the 
albumen  that  it  remained  in  combination  with  it.     To  tin-  snbeA 
left    after   decalcification,  he   gave    the  name  of  lobulin,"  dis- 

tinguishing the  calcified  globular  bodies  by  the  nai 

If  a  microscopic  slide  be  prepared  with  gum  or  alb  ataining 

carbonate    of    potash    or    soda   and    i  i    under    th< 

minute  granules  appear  after  a  shorl   time,  which  h 
coalescence    until    small    globnlai 
molecular  coalescence  described  I 
found  that  when  calcium   ph 
excess   of    the  carbonate,   globular    I 
deposit  was  crystalline,  but    if  ther. 
phosphate  to  carbonate,  larger  and  i. 
than   with  carbonate  alone.      Tl 
bearing  on  the  subject  of  ti 
and  enamel  the  phosph 
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In  repeating  Professor  Harting's  experiment  with  albumen  I  placed 
on  one  side  of  the  dish,  equidistant  from  the  calcium  chloride  and  the 
sodium  carbonate,  a  few  fragments  of  sodium  phosphate  (Na2  HP04  + 
12  H20).  Examination  after  the  lapse  of  three  weeks  showed  that  in 
the  neighbourhood  of  the  sodium  phosphate  the  crust  formed  on  the 
surface  of  the  albumen  was  entirely  crystalline.  Nearer  to  the  calcium 
chloride,  however,  globular  bodies  had  appeared,  but  they  were  not 
perfect  in  form,  and  some  globules  had  acicular  crystals  projecting  from 
them  in  many  places.  Further  away  from  the  phosphate  very  large 
and  perfect  calcospherites  were  found.  In  dealing  with  calcification 
in  dentine  and  enamel  in  a  former  paper  I  referred  to  this  and  to 
the  probable  explanation  of  the  fact  that  calcospherites  are  deposited 
in  both  these  tissues,  although  analyses  of  calcified  material  show 
a  very  large  preponderance  of  phosphate. 

In  the  works  of  Harting  and  Eainey  a  full  and  minute  description 
is  given  of  the  various  forms  in  which  the  calcific  material  is  deposited, 
and  it  would  be  superfluous  to  describe  them  here,  but  the  illustrations 
in  the  book  of  drawings  on  the  table  show  a  great  variety  of  forms  obtained 
in  my  own  experiments.  Two  main  forms  of  calcospherites  may  con- 
veniently be  distinguished — those  in  which  radial  striae  are  most  evident 
and  those  specially  marked  by  concentric  lamellae  or  rings,  although  there 
are  many  which  show  both  structures.  In  many  parts  of  the  calcareous 
crust  in  the  albumen  experiments  the  globules  are  seen  to  have  coalesced, 
they  are  often  arranged  in  rows  around  a  central  extension  filled  with 
minute  spherites,  and  in  other  places  where  in  contact  they  have  become 
fused  into  larger  bodies,  hour-glass-shaped ,  and  double  spherites  being  very 
frequent.  In  some  parts  there  is  an  accumulation  of  the  globules  into 
a  mass  like  a  collection  of  cells,  where  they  are  seen  to  have  assumed 
an  hexagonal  form  from  mutual  apposition.  Several  have  a  rosette 
form  bearing  a  strong  resemblance  to  the  corolla  of  a  composite  flower. 
These  seem  to  be  chiefly  the  larger  ones,  which  are  showing  a  tendency 
to  disintegrate,  the  central  part  breaking  down  into  the  smaller 
elements.  This  is  especially  well  seen  in  the  similar  bodies  found  in 
the  carapace  .of  the  prawn,  referred  to  later.  In  many  of  the  larger 
radial  spherites,  beside  the  delicate  radial  striae,  wider  spaces  are  seen 
extending  from  the  centre  to  the  circumference,  of  an  irregular  shape, 
and  evidently  indicating  a  splitting  or  dividing  of  the  spherite  into 
sections.  This  is  frequently  seen  in  the  disintegrating  globules  in 
enamel,  presently  referred  to. 
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CALCOSPHERITES    IN    THE    [jIVIN( 

These  were  examined  in  the  shell  of  the  crab 
the    Norwegian    lobster    {Nephrq  is),    and    in    the    prawn 

(Palsemon    serratus).     In   the    prawn,    as  pointed  oat    l.\  .  the 

deposit  can  be  very  easily  studied,  and  in  many  of  my  pr< 
portions    of   the    carapace    mounted    in    Farrant'e  d    the    c 

spherites  are  shown  in  all  stages  of  coalescence  and  d  In 

the  prawn,  where  the  deposit  takes  place  in  a  membrane  which  Lines 
the  under  surface  of  the  shell,  spherites  of  vi 
form  are  to  be  seen,  showing  the  and  internal  struct'. 

in  those  formed  artificially,  but  larger  and  more  | 
elongated  forms  are  seen,  which  on  comparison  with  the  artificial 
are  seen  to  be  of  the  same  type ;  in  many  places  they  are  breaking  down, 
some  show  radial  splitting,  others  are  breaking  ap  into  smaller  • 
and  in  the  large  masses  of  coalesced  calcospherites  this  ttion 

at  the  centre  of  the  accumulated  bodies  is  very  i  Blide 

shows  a  ground  section  of  the  margin  of  the  shell  of  the  crab,  in  which 
the  scattered  spherites  in  the  membranous   1  1  shown  and 

also  the  manner  in  which  they  coalesce  and  becon  □  tin- 

forming  shell.     In  the  part  figured  there  are  no   tubes,  although  true 
tubes  are  found  in  many  parts,  but  in  this  situation  (the  shell  near  the 
base  of  the  claw)  radiating  and  horizontal  lines  are  v<  I 
by    the    structural    elements    of    the    accumulate 

photograph  taken  by  dark-ground  illumination  shows  very  clearly  that 
the  transverse  lamination  is  due  to  the  consoluhu 
lines  being  seen  in  the  separate  bodies  as  well  as  in  the  1  II. 

Eainev,  in  endeavouring  to  push  th< 
of    the   crab-shell    and    human    dentine,    went    BO   far  the 

existence  of  the  dentinal  tubes  as  such,  and  compared  them  with  the 
longitudinal    stria-    in    the    crab-shell    continuous    with    I  tin- 

separated  spherites.     While   in  the  crab   the   small  vertical  v. 
certainly  appear  to  be  due  to  the  radial  markings  in  the  globnls 
there   are  no  radial   marking 

therefore  no  vertical  marking!  true  tnl 

the  crab-shell  are  more  so  than  these  Littl< 

as  Rainej  Bays,  near  the  I 
they  do 'also"  in  the   isoli 

investigations,  the  true  natur.  nal  tubu 

was  not   generally  known,   and    in   < 
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which  deals  with  the  analogies  of  structure  in  teeth  and  bone  is  of 
little  value.  The  cell  theory  in  his  day  was  also  in  its  infancy,  and  in 
his  work,  while  he  shows  the  very  large  part  which  physical  processes 
play  in  the  living  body,  he  scarcely  sufficiently  acknowledges  the 
influence  of  the  vital  conditions  with  which  these  processes  are 
associated.  In  the  small  Norwegian  lobster  which  I  examined  for  this 
purpose,  a  ground  section  of  the  claw  shows  the  same  fibrillar  basis 
substance  in  which  the  calcospherites  lie,  but  in  this  creature  they  were, 
in  this  situation,  chiefly  of  one  form,  resembling  the  flower  of  a 
pansy,  and  it  can  be  seen  that  the  separate  portions  of  these  bodies 
are  scattered  in  the  forming  shell,  like  separated  petals  of  the  perfect 
flower.  More  towards  the  centre,  away  from  the  calcifying  margin, 
it  can  be  seen  that  the  shell  is  finally  built  up  by  the  disintegrated 
particles  of  the  original  spherites. 

I  think  it  is  evident  in  all  these  examples  that  the  shell  is  ulti- 
mately formed  by  the  disintegration  of  the  calcospherites,  which  may 
take  place  either  previous  to  their  incorporation  with  its  substance  or 
after  that  incorporation  has  taken  place. 

In  all  these  organisms  which  I  have  examined,  in  Crustacea,  mollusca 
and  brachiopoda,  there  is,  as  I  have  already  pointed  out,  a  distinct,  finely 
fibrillar  basis  substance  which  appears  to  serve  as  a  support  to  the 
material,  secreted  by  the  animal,  in  which  calcification  takes  place. 
This  fibrillar  substance  is  of  a  clear,  apparently  structureless,  homo- 
geneous nature,  and  does  not  appear  in  any  way  to  determine  the  actual 
arrangement  of  the  calcareous  particles,  but  simply  seems  to  serve  as  a 
binding  material.  It  is  not  a  connective  tissue  and  shows  no  connexion 
with  cells. 

The  view  held  by  Bowerbank  [2]  and  Carpenter  [3]  with  regard 
to  the  formation  of  shell  in  the  mollusca  was  that  "  shell  is  an  organic 
formation  growing  by  interstitial  deposit  in  the  same  manner  as  in  the 
teeth  and  bones  of  the  higher  animals."  This  view,  which  accorded 
with  the  opinion  held  at  the  time,  that  enamel  and  dentine  were 
formed  by  actual  deposit  in  the  formative  cells,  supposed  that  the  same 
thing  occurred  in  the  mollusca,  and  that  in  "pinna  "  and  in  other  shells 
the  membrane  left  after  decalcification  represented  the  organic  cells 
in  which  the  deposit  of  the  lime  salts  had  taken  place. 

The  view  now  generally  held  with  regard  to  shell  formation  is  that 
it  is  due  to  a  process  of  secretion.  This  is  more  in  accordance  with 
modern  views  as  to  calcification  in  the  teeth,  which  is  considered  to  be 
produced  by  deposit  in  a  material  separated  and  secreted  by  the  cells, 
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and   not   by  direct  conversion  of   the  cell  into  the  calcified  substance 
by   interstitial   deposit.     The   organic   remainder   aft<  c  ition 

of   a  shell   of   pinna   would   not   then    indicate    thai    tin  gonal 

outlines'represented  cells,  but  woe  due  to  the  remains  ol  the  fibrillar 
material    present-in  all    shells,  in  wind)    the  dej  ilaa — the 

remains  of  the  basis  substance  between  the  crystalline  calcareous  plates 
by  which  the  prisms    of   this  shell  are   built   np.     In    the    brach 
terebratula,  the   fibrillar   substance   is  very  clearly  to   be  Been  in  the 
mantle,  and  also  in   the   remains  of   the  decalcified   -hell    th< 
evidence  of  any  deposit  in  cells  but  in  a  very  Btrongly  marked  irregular 
network  of  clear  homogeneous  material. 

Dr.  Carpenter  in  his  work  on  the  microscope,  publish*  d  subsequently 
to  his  original  paper,  is  disposed  to  agree  with    Profi    30]    Huxley  "  in 
the  belief  that  the  entire  thickness  of  the  shell  is   formed  as  an  - 
tion  from  the  surface  of  the  epidermis,"  and  that  the  periostracum  is 
"converted  into  the  likeness  of  a  cellular  membrane  by  the  pr< 
of  the  prisms  that  are  formed  by  crystallization  at    regular 
in  the  midst  of  it." 

In  the  shell  of  terebratula  and  allied  Bpecies  of  brachiopoda  some 
very  interesting  points  are  to  be  observed  which  appear  to  have  a  Btrong 
bearing  upon  calcification,  and  would  seem  to  serve  as  an  illuatr 
of  the  process  occurring  in  the  dentine.     The  brachiopoda  were  at   one 
time  classed  with  the  mollusca,  but  are  now  separated  into  a  di 
group.     As  is  well  known,  the  shells  of  the  Terebratuli 
by  numerous    tubes  which  enter    the  shell   at  the   mantle  Burface  and 
terminate  beneath  the  periostracum   in  expanded   ends.     Th< 
traverse   the  layers  of    the   shell,   which    are   of   a   p] 
at    right    angles  or  nearly  so.     They  are  tilled  with  a   t 
containing    an    abundance    of    cell-like     1  rod    gran 

cellular  contents  of  the  tubes  can  l>e  traced  back  to  the  mantle.  * 
they  have  a  definite  confining   membrane  ami  b 
origin  from  large  bulb-like  bodies  lying  in  the  fibrillar  mai  I 
and  arranged  in  rows.     In  ground   si 

specimens  of  T.  vitreea  winch  had  been  placed   in   s]  the  living 

condition,  the  cellular  elements  in   th< 

take  the  stain  easily;  unstained  granules  can  bulb- 

like bodies,  which  lie  in  a   \  irly  defined   fibrillar 

a    peculiar    structure.       The 
trumpet-shaped   end 
to  be  closed   by 
d— 17 
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contents  and  the  terminal  membrane  being  filled  more  or  less  with 
refractile  granules,  which  are  also  seen  between  the  cells.  The 
resemblance  to  dentine  in  transverse  sections  of  the  shell  is  very 
marked,  the  cells  in  cross-section  occupying  the  place  of  the  dentinal 
fibrils  and  lying  within  a  circular  tube.  In  longitudinal  section  the 
tubes  show  alternate  dilatations  and  contractions  in  the  different  layers 
of  the  shell.  In  the  layer  of  the  shell  where  the  tubes  attain  the 
greatest  dimensions  they  measure  16  /j,  in  diameter,  the  bulbs  averaging 
'20  ft  in  width.  In  the  partially  decalcified  shell  these  bulb-like  bodies 
can  be  seen  attached  to  the  inner  margin  of  the  shell  and  hanging  out 
from  the  tubes  by  their  processes.  In  tranverse  section  many  of  the 
tubes  are  seen  to  have  short  radial  branches,  which  appear  straight  and 
needle-like.  These  were  first  described  in  terebratula  by  Professor 
Quekett.  Transverse  sections  of  the  calcified  shell  also  seemed  to 
show  a  definite  lining  to  the  tube  walls.  In  order  to  determine  this 
point  I  treated  a  portion  of  shell  by  the  Cajal  silver  nitrate  process,  and 
a  very  definite  dark  line  was  seen  around  the  inner  margin  of  the 
empty  tube.  The  shell  was  then  decalcified,  the  lime  salts  being 
removed  until  only  the  organic  fibrillar  matrix  was  left,  but  the  stained 
inner  margin  of  the  tube  was  not  affected  by  the  acid,  and  remained 
as  a  stained  black  ring  in  the  organic  matrix.  It  is  thus  evident  that 
in  terebratula  as  in  dentine  there  is  a  definite  lining  to  the  tube 
distinct  from  the  rest  of  the  calcified  shell,  and  showing  the  same 
resistance  to  the  action  of  acids  exhibited  by  Neumann's  sheath  in  the 
dentine.  The  shell  of  another  brachiopod,  crania,  is  also  penetrated 
by  canals,  but  they  break  up  into  a  number  of  branching  tubules 
beneath  the  outer  surface  of  the  shell,  and  the  branches,  like  the  tubes 
are  filled  with  a  protoplasmic  material  "which  has  its  origin  in  the 
epithelial  cells  which  lie  in  the  tubules."  I  have  not  been  able  to 
examine  this  condition,  as  I  was  unable  to  obtain  any  specimens 
of  crania. 

The  existence  of  these  highly  developed  fibrils  in  terebratula  and  crania 
has  been  looked  upon  as  a  very  puzzling  problem.  A.  Shipley  [12], 
who  has  made  a  special  study  of  the  Brachiopoda,  says:  "By  some 
they  have  been  regarded  as  respiratory  organs,  but  it  would  seem  more 
reasonable  to  suppose  they  serve  as  organs  to  supply  nourishment,  &c, 
to  the  organic  matrix  of  the  shell."  Professor  Owen  [7]  suggested 
that  these  caecal  processes  with  their  continuations  into  the  tubes 
of  the  shell  might  perform  an  excretory  function,  and,  as  he  says, 
"  be  associated    in   that    action  with   the  depurative  respiratory  office 


Odontological  Section 


L9 


Fig.  4. 

Terebratula    vitrcea.     The   bulb-like   terminations  of   the  Uil  es   in   tl 
(so-called  c;ecal  bodies) 


Fig. 

Terebratula  vitrcea.     The  ctecal  bodiea  and  I 

-hell. 
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of  the  mantle,  the  probable  condition  of  their  development  being  the 
low  grade  of  the  proper  branchial  organization."  Dr.  Carpenter  [3], 
believing  that  certain  corpuscles  which  he  observed  in  the  caecal 
processes  were  blood  corpuscles,  deemed  it  not  improbable  that  the 
apparatus  in  question  is  branchial  in  its  nature.  It  is  not  easy  to 
understand  this  view,  as  the  caecal  appendages  are  closed  bulbs  and  have 
no  direct  connexion  with  the  sinuses  of  the  mantle  containing  the 
blood.  The  cells  are  also  very  closely  packed  together  and  do  not 
resemble  blood  corpuscles  in  a  plasma.  With  regard  to  the  suggestion 
that  they  serve  to  convey  nourishment,  &c,  to  the  organic  matrix  of 
the  shell,  Dr.  Carpenter  has  pointed  out  that  there  is  very  little 
organic  matter  in  the  shell  of  terebratula,  and  the  great  abundance 
of  these  cellular  elements  in  the  tubes  would  seem  to  indicate  some 
'further  function.  Mr.  Shipley  seems  to  have  also  had  some  doubts 
on  this  point,  for  he  speaks  of  nourishment,  &c.  If  in  the  "  et  cetera  " 
he  includes  lime  salts,  I  think  we  should  arrive  at  a  more  reasonable 
explanation.  It  is  possible  that  these  cellular  elements  may  be  the 
actual  agents  in  the  secretion  of  the  lime  salts  which,  by  dialysis 
through  the  walls  of  the  tubes,  constitute  the  calcined  matter  of  the 
shell.  This  would  also  be  borne  out  by  the  observation  which  I  have 
recorded  above,  that  refractile  granules  are  seen  within  the  bulbs 
of  the  mantle,  which  closely  resemble  the  granules  seen  in  other 
substances  undergoing  calcification.  Many  of  these  granules  are 
seen  closely  applied  to  the  membrane  which  closes  the  flattened  end 
of  the  bulb,  and  would  suggest  that  the  salts  are  dialysed  from  the 
body  fluids  in  the  mantle  in  which  the  bulbs  lie  to  the  interior  of  the 
bulb,  and  thus  to  the  tubes  of  the  shell. 

The  permeation  of  the  shell  in  terebratula  and  crania  by  tubes 
containing  protoplasmic  material,  the  existence  of  a  sheath  similar, 
apparently,  to  that  in  the  dentinal  tubes,  the  presence  of  granules  and 
the  peculiar  formation  of  the  bulbs  themselves,  are  certainly  highly 
suggestive  of  some  calcifying  function,  but  beyond  this  one  cannot  go, 
as  it  is,  of  course,  impossible  to  make  any  definite  statements  on  the 
question,  which  must  remain  a  somewhat  problematical  one.1 


1  The  specimens  of  Brachiopoda  were  kindly  procured  for  me  from  the  Naples  Aquarium 
by  Dr.  Guerini. 
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Calcification  in  the  1m 

With  regard  to  dentine,  it  is  well  known  that  it  is  built  a] 
rounded  bodies  or  calcospherites,  as  is  evidenced  by  the  contour  at  the 
margin  of  the  odontogenetic  zone  in  growing  teeth,  and  also  by  Un- 
rounded bodies  visible  in  the  interglobular  Bpac<  s.  These  appear  to 
be  clear  and  structureless,  both  in  growing  teeth  and  in  these  im- 
perfectly calcified  areas,  and  evidently  indicate  that  the  whole  of  the 


Fio.  G. 

The  concentric  calcospherites  in  bun:  |  1  lamination.     , 

nitrate  (Cajal)  \  I  *°°-) 

calcifiedpartofthedentineisbu.lt  ap  by  th, 

of  carious  cavities,  where  the  acid  of  decay  h 

in  advance  of  the  invading  in: 

visible.      Many   years   ago   I   prepared    a    Lai 

preparation,  but  conld  not  understand  1 

nor  could  anyone  to  whom  I  she, 

erupting  human  teeth    prepar.  Cajal 
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however,  I  found  the  explanation  of  this  appearance.  The  striation  is 
due  to  the  lamination  of  the  calcospherites,  which  is  very  evident  in 
these  sections  and  exactly  corresponds  to  it  both  in  appearance  and  in 
dimensions.  The  small  clear  calcospherites  seen  at  the  growing  border 
evidently  coalesce  deeper  in  the  dentine  at  this  stage  of  development,  and 
exhibit  the  concentric  striae.  The  appearance  of  concentric  striae  becomes 
concealed  by  subsequent  dense  calcification,  and  is  again  revealed  by  the 
process  of  decalcification  by  the  acids  of  caries — reversing,  in  a  sense,  the 
order  of  development.  It  is  thus  seen  that  at  a  certain  stage  in  the 
calcification  of  the  dentine  the  whole  substance  is  made  up  of  concentric 
spherites  of  very  different  sizes,  which  from  some  obscure  cause  get  drawn 
out  into  the  laminas  of  which  they  are  severally  built  up.  It  is  difficult  to 
say  what  determines  this  spreading  out  of  the  calcospherites  ;  possibly 
it  may  be  due  to  pressure  of  the  consolidating  tissue.  The  whole 
appearance,  however,  points  to  the  conclusion  that  the  calcifying  margin 
at  the  odontogenetic  border  does  not  show  the  final  consolidation  of 
the  dentine  which  goes  on  later  within  its  substance.  There  is  some 
evidence  to  show  that  a  similar  consolidation  within  its  substance  also 
occurs  in  enamel.  As  in  enamel  I  think  the  method  of  calcification 
of  the  dentine  illustrates  the  process  of  coalescence  and  disintegration 
of  the  spherites  referred  to  by  Eainey.  It  will  be  noticed  that  the 
calcospherites  in  dentine  show  concentric  markings  only,  while  those 
of  enamel  show  only  a  radial  structure  and  break  up  in  a  direction  from 
the  centre  to  the  circumference. 

Calcification  in  Enamel. 

The  researches  of  Leon  Williams  [15]  on  enamel,  demonstrated,  I 
think  beyond  all  controversy,  that  perfect  fully  formed  enamel  is  a  dense 
substance  in  which  no  spaces  or  uncalcified  matter  can  be  detected. 
The  photograph,  which  I  made  from  a  "Weil  preparation  of  my  own, 
was  from  very  thin  enamel  magnified  800  times.  It  shows  the  trans- 
verse striation  and  the  building  up  of  the  enamel  in  blocks  very  clearly, 
and  also  the  cytoplastic  threads  within  the  prisms.  Williams  believed 
that  the  cytoplastic  threads  which  form  the  Tomes's  processes,  and  are 
the  continuations  of  those  seen  within  the  body  of  the  ameloblast  cell, 
are  consolidated  by  the  calcification  of  the  lime  salts  around  them  in  the 
form  of  regular  globules  (or  rather  blocks)  of  the  calcified  substance,  and, 
contrary  to  the  opinions  of  Charles  Tomes,  Walkhoff  and  others,  he 
held  that  the  interprismatic  substance  is  calcified  separately  from  the 
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rods  or  prisms,  although  when  completed  so  fully  calc  rm 

a  compact  tissue  of  rods  and   interprismatic   Bubstance.     Be  assiu 
that   the    clear    globules    seen   in  the  ameloblasta    are    the    caJcifj 
substance  which  is  dialysed  through  the  inner  ameloblastic  membra 
which  separates  the  cells  from  the  forming  enamel  and   is 
within  the  prisms  in  a  perfectly  regular  arrangemenl  ol   blocks,  th< 
individuality  being  marked  by  the  transverse  atriation   which   indical 
their  mode  of  deposition.     These  blocks  are  Bhown  to  be  made  ap 
fine  granules.     He  considered  that  the  calcification  of  the  interpr    I 
substance  took  place  in  a  product  of  the  ameloblasi  cell8  which  flowi 
round  or  enveloped  the  calcifying  prisms. 

This  mode  of  formation  of  the  enamel   is,  1   cannot  but   think,  the 
true  explanation  of  the  process,  and  his  photographs  and  preparati 
are  very  convincing.     My..- own  work  on  enamel,  I  think,  fully  confirms 
his  views,  as  I  was  able  to  show  the  actual  calcified  and  calcifying  1 
within  the  interprismatic  substance — large  calcospherit. 
in  this  effused  material  from  the  cells,  and  these  calcosph<     I  bibiting 

all  stages  of  coalescence  and  disintegration.     This 
in  marsupial  enamel,  where  a  very  large  amount  of  th<    - 
is  laid   down  before  the  enamel   is   at  all   fully   consolidated.     In 
photograph  on  the  screen,  these  large  spheritea  are  clearl;  ind 

the  small  granules  into  which  they  break  up,  and  with  them  a 
the  blocks  which   build  up    the   enamel   prisms.     Thia    photograph,    I 
think,  shows  the  whole  process  very  clearly  in   one   field   ol    th<    □ 
scope.     If   would    appear   that    in    the    efiraaed    material    1 
prisms  as   in  artificial  experiments,  small   granulea   appear,   that   th< 
coalesce  and  form  the   larger  bodies,  winch    in  turn  again  died]  I 
and  form  the  solid  material  which  binds  the  | 

In  order  to  try  to  detect  the  actual  manner  in    wind 
were  bound  together  by  the  interprismatic  material.  I 
developing  tooth  of  the  kangaroo  taken  from  the  crypl 
glycerine  on  a  glass  slide— a  small  rough  enamel  cap  onl 
On  touching  these  pieces  with  i  mder  the  mi< 

up  into  lamina-,  all  in  one  direction,  and.  by  repeated 
into  very  fine  and  transparent layera,  wind,  could  be  examil 
high  powers  of  a  microscope.      1 
like  the  leaves  of  a  book,  and  w< 

The  lines  of  forming  enamel  roda  areclearly  Been,  and  h 
lamin*  are  rounded  bodies  winch  a  higher  ma 
true  radial  calcoapherites.     Son f  ti  ■ 
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lines  of  the  radii,  and  many  were  separated  into  four^portions.  Lying 
along  the  edges  of  the  forming  prisms  were  numerous  rounded  bodies 
of  various  diameters,  and  small  granules  are  seen  distributed  over  the 
surface.  I  think,  therefore,  that  these  preparations  indicate  that  the 
enamel  is  formed  in  lamina  which  lie  vertically  to  the  upper  surface 
of  the  enamel,  that  the  calcification  takes  place  by  the  deposition  of 
small  granules  as  in  artificial  experiments,  that  these  coalesce  and  form 
the  large  radial  calcospherites,  which,  as  calcification  advances,  are  again 
disintegrated  and  form  a  very  minutely  granular  or  often  quite  clear 
substance  which  cements  the  columns  of  the  prisms  together.  In 
human  enamel,  which  is  more  rapidly  calcified  and  is  a  denser  material 
than  marsupial  enamel,  these  large  bodies  can  also  be  seen,  but  I  had 
to  search  a  great  many  preparations  before  I  was  able  to  see  it.  The 
photograph  shows  calcospherites  in  the  laminae  of  developing  human 
enamel  examined  in  the  same  way  as  the  marsupial  material.  One 
very  curious  observation  was  that  the  forms  of  the  calcospherites  in 
human  and  marsupial  enamel  were  different.  In  the  marsupial  enamel 
the  spherites  were  true  spheres,  in  human  enamel  the  greater  number 
are  oval,  as  is  shown  in  the  mass  of  calcospherites  lying  just  beneath  the 
enamel  organ  on  the  surface  of  the  developing  molar  of  a  child  aged 
G  months. 

Mr.  Douglas  Caush  many  years  ago  showed  that  stains  entered  the 
enamel  and  sometimes  obtained  a  diffuse  staining  in  places.  In  grinding 
down  sections  of  young  teeth  treated  by  the  fuchsin  method,  I  have 
often  found  deeply  stained  laminae  that  had  to  be  ground  away  to  obtain 
a  clear  section  of  the  enamel.  These  are,  I  believe,  the  laminae  stained 
by  Mr.  Caush,  and  which  I  have  described  in  the  teased  specimens  of 
marsupial  enamel.  In  the  adult  tooth  they  eventually  become  involved 
in,  and  concealed  by,  the  dense  calcification. 

In  a  recent  paper  Professor  Walkhoff  [14]  maintains  that  while  the 
enamel  of  unerupted  teeth  remains  for  a  long  time  under  the  influence  of 
the  enamel  cells,  after  eruption  it  is  a  dead  tissue  which  cannot  obtain 
lime  salts  either  from  the  dentine  or  from  the  saliva.  There  seem,  how- 
ever, to  be  many  appearances  in  enamel  which  do  not  support  this 
contention.  The  enamel  of  the  young  kangaroo  shows  the  rows  of 
globular  deposits  of  lime  salts  in  the  prisms  in  the  erupted  tooth. 
Pickerill,  speaking  of  penetration  from  without,  showed  that  the  portion 
of  enamel  in  young  teeth  which  is  first  formed  is  not  permeable 
to  stains,  but  the  last-formed  portions  are  permeable,  and  specimens 
which  I  prepared  by  the  Weil  process  after  impregnation  with  silver 
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Fig.  7. 

Fragment   of    enamel   of   Macropus    rufus   teased   out   in    glycerin, 
arrangement  of  enamel  in  lamina}  and  calcospherites  lying  within  tl 


Portion  of  enamel  from  wn   '»   '■£•  ' 

showing   the   beading   of   the   |  i  ■   and 

granules  in  the  laminae,     (x  1,000.) 
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nitrate  show  this  fact  very  clearly.  A  penetration  of  the  enamel  by  the 
dentinal  tubes  is  also  easily  demonstrated,  and  by  the  method  of  injection 
of  alcoholic  fuchsin  from  the  pulp  cavity,  as  described  by  Dr.  von  Beust, 
it  is  seen  that  not  only  the  club-shaped  bodies  in  which  some  of  the  tubes 
terminate  are  stained  within  the  enamel,  but  also  fine  terminations  of 
the  tubes  passing  a  considerable  distance  into  its  substance.  Professor 
AValkhoff  also  considers  that  the  cement  substance  described  by 
von  Ebner  and  by  other  authors  as  the  interprismatic  substance  does 
not  exist,  and  is  in  reality  the  outer  or  cortical  layer  of  the  prisms,  or,  as 
he  prefers  to  call  them,  the  "  Zentralkorper."  The  cement  substance, 
however,  is  very  evident  in  the  teeth  of  marsupials,  both  in  longitudinal 
and  transverse  sections,  and  I  think  we  may  look  upon  marsupial  enamel 
as  giving  us  the  key  to  the  formation  of  other  mammalian  enamels. 

In  marsupial  enamel,  as  I  have  shown  above,  calcification  takes  place 
in  the  laminae  between  the  prisms,  and  I  think  it  is  very  evident  that 
these  large  calcospherites  are  produced  quite  independently  of  the  prisms 
upon  which  they  lie — the  prisms  are  calcified  in  rows  of  minute  spherical 
bodies,  which  appear  to  be  formed  within  the  Tomes's  processes  of  the 
ameloblast,  and  are  the  first  part  of  the  enamel  to  receive  the  calcific 
deposit,  while  the  interprismatic  substance  is  formed  subsequently  in  the 
organic  fibrillar  matrix,  which  is  seen  throughout  the  enamel  in  the 
kangaroo.  The  calcification  in  marsupial  enamel  does  not,  however, 
proceed  to  complete  obliteration  of  the  cement  substance,  much  of  which 
remains  uncalcified,  as  the  alcoholic  fuchsin  method  clearly  shows.  This 
interprismatic  substance  is  very  visible  in  the  tooth  of  the  kangaroo.    ■ 

I  certainly  cannot  reconcile  the  appearances  in  my  preparations  with 
Professor  Walkhoffs  view  that  the  whole  calcification  of  the  enamel 
takes  place  centrifugally  from  the  prisms.  When  human  teeth  are 
decalcified  by  acids,  either  artificially  or  by  caries,  we  know  that  the 
prisms  become  separated  from  one  another,  apparently  from  the 
decalcifying  acid  first  acting  upon  the  interprismatic  substance ;  this 
would  not  indicate  that  it  was  more  fully  impregnated  with  the  lime 
salts,  but  that  they  are  held  together  between  the  prisms  in  a  less 
compact  condition  and  sooner  yield  to  decalcification. 

The  enamel  of  the  rat,  in  which  the  fibrillar  structure  is  also  very 
marked,  gives  strong  evidence  of  a  very  considerable  amount  of  cement 
substance  between  the  prisms.  It  wTould  appear  that  in  less  perfectly 
formed  enamels  a  cement  substance  is  very  evident,  and  that  the  denser 
•and  more  completely  formed  the  enamel  the  less  is  this  substance 
in  evidence,   its  existence  being  veiled  by  calcification,  so  that  in  the 
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enamel   of  the  primates  the  evidence 

formed  portions  of  the  tissue  is  very  Blight  or  altogeth<  r  absent. 

Professor  Walkhoff  finds  in  the  erupt,  d  t«  eth  of  th<   antl 
areas  of  imperfect  calcification  simila:  ■  found  m  huin;m  er 

and  apparently  considers  that  as  no  after-ch  .•■;«■  place  is 

areas  the  enamel  is  a  dead  tissue.     I  do  not  think  it  necessarily  follows, 
as  when  these  defects  occur  from   some  passing 
during  the  development  of  the  teeth  they  are  cl<  n  d  round  with 
formed  tissue,   and  would  remain   as  imperi.  tly  as  do  the 

interglebular  areas  in  dentine,  in  which  no  forth* 
This,  however,  would  be  no  argument  against  the  la 
layers    of   enamel   being  still   when  erupted  not   fully   calcified,   and   a 
dialysis  of  lime  salts  from  the  saliva   may  take  place 
Pickerill,  through  the  covering  membrane  of  Nasmyth,  which  is  all  thai 
remains  of  the  enamel  organ,  so  that  while  quite  agreeing  with  I 
Walkhoff  that    no   change  takes  place    in   these    ana-    ol    incomplete 
calcification,  I  think  there  is  strong  evidence  that  a  further  consolid 
of  the  enamel  does  take  place  after  the  eruption  of  the  tooth. 

While  agreeing  with  Leon  Williams  that  fully  calcified  enamel 
dense  inorganic  substance,  I  may  state  there  ar< 

of  incomplete  consolidation,  and  there  is  a  frequent  pel         tion  of  the 
enamel  from  the  dentine  surface  by  fine  prolongations  ol   tin-  dentinal 
tubules.     The  evidence  is,  however,  very  strong  that  fully  formed  enamel 
is  a  dense  inorganic  substance,  and  that  the  penetration  of  th< 
by  organic  matter  is  more  an  accident  of  in  tion  than 

a   characteristic    of    the    well-developed   tissue;    whil  .    the 

fully  completed,  perfectly  formed  enamel  is  virtually  in 
fully  impregnated  with  the  lime  salt-,  it  shows,  by  the  longitudinal  lines 
still  visible  in  some  cases  in  the  columns  of  tin   prisms,  that  it  was  built 
up  on  an  organic  foundation,  the  protoplasmic  -tun. 
processes    which   have    become    involved    in    I  ktion 

were  first  discovered  in  enamel  by   Dr.  Andr< 
examples  of  human  enamel,  however,   ti 
every  part,    but,   especially  at    tl 
structure,  and  often  penetration  by   I 
margin   having    been    th< 

might  be  expected  to  be  the  tly  calc  ' 

it  is  not  is  capable   of  explanation.     I   1 

enamel    a  very   wide    area  of    organic  matrix    is   laid    down   whil< 
process    of    calcification  1    far    advai  the 
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dentine  is,  as  in  all  mammalia,  the  first  dental  tissue  to  calcify,  by 
the  time  that  a  narrow  zone  of  dentine  is  formed,  a  very  much 
wider  area  of  enamel  is  laid  down.  This  disproportion  is  not  visible 
in  the  tooth-germs  of  any  of  the  higher  mammalia  I  have  examined 
where  the  area  of  formed  dentine  remains  wider  than  the  enamel, 
during  the  development  of  the  tooth.  This  part  of  the  enamel 
matrix,  then,  is  left  behind,  as  it  were,  by  the  receding  ameloblast 
cells,  and  calcification  proceeds  slowly  within  it,  the  interprismatic  spaces 
remaining  wide  open  and  enclosing  large  calcospherites,  which  can  often 
be  seen  arranged  in  a  regular  row  at  this  part  of  the  enamel.  Although 
the  calcification  in  human  teeth  is  much  more  complete,  in  this  region 
it  still  shows  signs  of  the  marsupial  condition  and  imperfect  completion 
of  the  calcifying  process,  so  that  in  the  spindles,  which  I  look  upon 
as  due  to  enamel  defects,  and  in  the  penetration  in  places  by  dentinal 
tubes,  it  shows  a  tendency  to  reversal  to  the  marsupial  condition.  It  is 
also  possible  that  in  the  early  stages  of  deposit  of  the  enamel  the  cells 
have  not  attained  their  full  secreting  function.  I  think  also  the  evidence 
is  very  strong  that  on  eruption  the  enamel  is  not  fully  impregnated  with 
lime  salts  at  its  periphery.  I  have  a  specimen  cut  by  the  Weil  process 
(which  I  am  showing  under  the  microscope)  stained  with  aniline  blue- 
black,  in  which  the  enamel,  which  is  of  good  quality,  is  stained  from  the 
surface  some  little  way  into  its  substance — it  is  noticeable  that  the  stain 
is  in  the  substance  of  the  prisms,  indicating  that  not  only  the  inter- 
prismatic substance  but  the  prisms  themselves  are  not  fully  consolidated. 

In  conclusion,  there  are  two  points  in  the  structure  of  the  enamel, 
as  shown  in  that  of  the  elephant  and  the  wart-hog,  to  which  I  should 
like  to  draw  attention. 

I  have  been  unable  to  find  any  photograph  or  drawing  of  the  minute 
structure  of  the  enamel  of  the  elephant.  There  is  no  such  drawing 
or  description  in  Owen's  "  Odontography  "  or  in  any  text-book  I  have 
examined,  but  I  am  sure  it  must  have  been  recorded  somewhere,  as  the 
structure  is  very  remarkable  and  beautiful.  The  enamel  in  oblique 
or  nearly  transverse  section  appears  to  be  made  up  of  segments,  which 
overlap  one  another  like  the  scales  of  a  fish.  In  longitudinal  section 
the  transverse  markings  which  one  would  expect  to  be  caused  by  these 
imbrications  are  very  faintly  visible,  the  prisms  appearing  to  have 
a  wavy  or  crenate  margin.  One  very  peculiar  appearance  in  these 
sections  is  a  fringing  or  fimbriation  of  the  margins  of  these  scale-like 
portions.  Many  of  these  show  radiating  lines,  and  the  radii  in  some 
places  break  up  at  the  margins  into  feathery  processes.     The  body  of  the 
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Fig.  'J. 

Transverse  section  of  enamel  of  elephint.     (  •.  800.) 


Enamel  of  Phai 
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prisms  shows  a  fine  granularity.  The  appearance  is  so  totally  unlike 
that  of  other  mammalian  animals  that  one  wonders  it  has  not  figured 
in  the  text-books.  By  comparison  with  the  other  slides  of  enamel 
I  am  showing,  taken  under  the  same  magnification,  the  enamel  prisms 
in  the  elephant  are  seen  to  be  much  larger.  The  photograph  is  from 
a  very  beautiful  large  section  given  me  by  the  late  Professor  W.  D. 
Miller,  one  of  the  series  of  large  sections  which  he  ground  on  his 
electrically  driven  stones.  These  preparations  are  so  thin  that  they  can 
be  easily  examined  with  the  ^  immersion  lens  with  which  these  photo- 
graphs were  taken.  The  section  which  I  will  presently  exhibit  in  the 
epidiascope  also  shows  a  very  interesting  point  of  structure,  attention 
to  which  was  first  drawn  in  a  short  paper  published  in  Berlin  by 
Dr.  Miller  and  Professor  Dieck.  The  enamel  is  held  together  by  long 
projecting  thorns  from  the  cementum  on  one  side  and  the  dentine 
on  the  other,  forming  a  stronger  union  to  resist  strain  than  is  seen 
in  any  other  enamel. 

The  other  enamel  to  which  I  wish  to  draw  attention,  the  minute 
structure  of  which  I  do  not  think  has  hitherto  been  described,  is 
that  of  the  wart-hog,  also  from  a  preparation  by  Professor  Miller.  To 
this  creature,  which,  justifiably,  has  the  credit  of  being  the  ugliest 
animal  in  creation,  I  feel  we  owe  a  debt  of  gratitude,  for  he  appears 
to  have  cleared  up  a  problem  in  the  histology  of  enamel.  The 
compound  molar  of  the  wart-hog  is  built  up  of  denticles  which  are 
ovoid,  so  that  there  is  a  much  larger  area  of  enamel  at  the  circumference 
than  at  the  dentine  margin,  an  exaggeration  of  the  condition  in  human 
enamel  but  affording  the  same  problem — the  wider  area  at  the  circum- 
ference— where  the  enamel  prisms  appear  to  be  in  as  close  apposition 
as  at  the  dentine.  In  this  enamel  the  prisms  are  seen  to  branch  and 
supplemental  prisms  are  introduced.  Dr.  Pickerill  endeavoured  to 
account  for  the  fact  that  human  enamel  was  wider  at  the  circumference 
than  at  the  dentine  margin  by  a  measurement  of  the  diameter  of  the 
prisms,  and  in  several  examinations  found  them  to  be  wider  at  the 
circumference  than  at  the  dentine.  He  concluded  that  the  individual 
prisms  are  conical,  with  the  apex  of  the  cone  towards  the  dentine. 
Pickerill  says  he  has  never  seen  a  prism  branching,  and  there  certainly 
is  no  record  of  such  an  observation  in  human  enamel,  although  supple- 
mental prisms  are  said  to  exist ;  owing  to  the  complicated  twisting  and 
spiral  course  of  the  prisms  in  human  teeth  it  would  be  very  difficult 
to  detect.  In  the  wart-hog  the  course  of  the  prisms  is  very  direct  and 
simple,  and  the  branchings  are  distinctly  brought  into  view.     Whatever 
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the  bearing  of   this  observation   may   be  on  human   enamel,   it   Bhows 
that  such  a  method  of  meeting  the  difficulty   does  ('(•cur  ai 
mammalia. 
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DISCUSSION. 

The    Presidfxt-    Mr.    Mummer-  -    into    I 

development  of  the  hard  ai 
given  him   an  international  reputation.      II: 
France  have  placed  him  in  a  position  in  I  wb.ch  » 

in    the   whole  world.     He   is   not   only  »"  *' 

process  of  research  work,  but  is  a  brilliant 
ZZTtonLuaer  the  unerase  ,  ^l^ 
vision*,  especially  wl 
Ri«  inveatieations  fiive  us  a  mooh  n 
c^t  on  oT  en    ne  a  a     M 1  ,h 
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through  a  membrane.  The  calcospherites  first  formed  contain  chiefly  carbo- 
nate of  lime  and  are  evidently  of  no  great  density  or  strength,  and  they 
break  down  and  disappear  on  receiving  large  additions  of  phosphate  of  lime, 
which  converts  them  into  the  very  hard  and  dense  tissues  of  dentine  and 
enamel  as  we  know  them. 

Mr.  F.  J.  Bennett  :  I  have  some  hesitation  in  criticizing  because  I  am 
not  a  believer  in  the  influence  of  colloids  on  crystal  formation,  and  though 
I  fully  agree  as  to  the  value  of  Mr.  Mummery's  recent  discoveries  in  the 
formation  of  enamel,  I  think  that  the  explanation  of  these  appearances  is 
apt  to  be  influenced  by  preconceptions. 

Mr.  Mummery  briefly  replied. 


©fcontolooical   Section. 

President — Mr.  H.  Baldwin. 


{January  -24,   L916.) 
The  Significance  of  the  Radiographs  of  the  Piltdown  Teeth. 
By  W.  Courtney  Ltne,  L.D.S.Eng. 
(Communicated  by  Montagu  F.  Hopson,   L.D.S  I 

The    recent    publication   of   Mr.    Hopson's    extremely    into 
lectures    to    the    students    of   Guy's    Hospital    on    '*  Apes    to  M 
Man"  and  the  more  recent  publication  of  Professor  Keith-  work  on 
"The  Antiquity  of  Man"    seem  to  afford  an   opportunity    for  fu 
discussion  of  a  very  debatable  subject — viz.,  the  character  of  the  can 
displayed  -by   "Piltdown  man,"   and   I  propose  criticizing  the  pn 
accepted  view  from  an  aspect  which   has  had   rather  Bcanf    attention 
hitherto. 

It  is  within  the  knowledge  of  all  who  haw  followed  the  disc 
the  Piltdown  remains  that  the  original  find   included  a   |  I   tin- 

right  side  of  the  mandible,  with  the   first    two  molars  in  situ.     There 
were  certain  indications,  so  it  appear)  .1  to  the  gentlemen  n 
bringing  the  remains  of  Piltdown  man  before  the  learned  that 

a  raised  canine,  of  a  somewhat  anthropoid  nature,  musi   belong  to  tins 
mandible;    and  although  this  view  met  with  - 
yet,  in  August,  1913,  a  raised    canine,   with 

Primate  label,  was  found  not  very  far  from  tl  i  lible, 

and  Professor  Underwood  immediatel) 
canine"  of  this  mandible  had  been  found     1 
meeting   in   Birmingham    that    autumn. 
displaying  this  canine,  and   later  both   I 
f— 8 
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Professor  Elliot  Smith  [3],  in  various  publications,  adhered  to  this 
belief  of  Professor  Underwood's.  More  recently,  further  publications, 
by  Professor  Gregory  and  Mr.  Hopson  accept  this  view  also,  on  the 
evidence  to  hand  at  the  time.  Dr.  Smith  Woodward  wTas  rightly 
cautious,  however,  before  the  Geological  Society,  in  that,  although  he 
personally  believed  Professor  Underwood  to  be  correct,  he  yet  left 
loopholes  of  escape  in  his  references  to  it,   in  case  of  error. 

Up  to  this  stage  it  is  possible  to  have  a  certain  amount  of  sympathy 
for  the  position  in  which  some  of  these  gentlemen  are  to  be  found. 
But  nowT  the  trouble  arises.  A  book  is  published  dealing  with  the  "  Fossil 
Remains  of  Man  "  [4],  and  in  this  official  guide  all  doubts  are  apparently 
over,  for  we  are  told  definitely  (the  words  "  almost  certainly  "  have  now 
acted  in  accordance  with  a  well-know7n  law,  and  become  permanently 
segregated)  that  the  canine  found  is  "the  canine"  of  this  mandible, 
and  all  illustrations  relating  to  it  are  based  on  this  presumed  fact,  and 
much  of  the  literature  is  accordingly  permeated  with  this  idea.  It 
is  because  of  this  positive  attitude  adopted,  apparently  without  sufficient 
corroborative  scientific  evidence,  that  I  beg  leave  to  produce  evidence  in 
favour  of  the  incompatibility  of  this  canine  with  these  molar  teeth,  and 
it  is  upon  the  anatomy  of  the  remains  that  I  choose  to  submit  evidence. 
Moreover,  Professor  Elliot  Smith  has  already  laid  down  a  law  for  our 
guidance,  and  I  cannot  do  better  than  quote  it.  He  says  [5]  :  "  It  is 
the  business  of  science  relentlessly  to  scrutinize  all  the  evidence  it  uses, 
and  not  to  build  up  vast  speculations  from  material  that  will  not  stand 
the  most  elementary  tests  of  stability." 

It  is  nearly  two  years  since  Dr.  Smith  Woodward  kindly  allowed  me 
to  examine  the  relics  of  Piltdown  at  South  Kensington,  and  although 
my  evidence  must  necessarily  be  in  the  nature  of  a  severe  criticism 
of  his  views,  I  gladly  acknowledge  his  courtesy  at  all  times. 

A  growing  doubt  as  to  the  compatibility  of  these  teeth  in  one 
individual  came  upon  me,  but  for  a  long  time  I  was  helpless  to 
achieve  any  progress  with  evidence,  since  Dr.  Smith  Woodward — in 
spite  of  the  fact  that  I  demonstrated  both  to  him  and  Professor 
Keith  the  value  of  the  polariscope  in  this  particular  instance — could  not 
see  his  way  to  allow  a  section  of  the  canine  to  be  made.  It  therefore 
remained  unverifiable  (and,  of  course,  equally  irrefutable),  and  it  was 
only  in  the  spring  of  the  year  (1915)  that  I  began  to  realize  that, 
without  making  any  section  of  the  tooth,  evidence  was  nevertheless  at 
hand  in  the  X-ray  pictures  of  the  molar  teeth  published  nearly  two  years 
ago  [6]  and  of  the  canine  published  later  [7]  .    Although  it  is  exceedingly 
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difficult  to  determine  with  certainty  the  "  S]  th 

(and  herein  I  am  aware  that  I  differ  from  the 
Keith,  to  whose  kindness  I  must  remain  a  perm 

is  sufficient  evidence  forthcoming  to  make  tin  nt  ol  the  com- 

patibility of  these  teeth  in  one  mandible  appear  p<  •  fie 

evidence.     After  these  preliminary  remarks,  it  i>  no-.,  m 

a  more  rigidly  scientific  manner  with  the  as. 

Before  proceeding  with  an  examination  of  the  Pill 
detail,  it  will  be  necessary  first  of  all  to  get  a  grasp  of  what  may  q 
well  be  termed  the  "life-history  of  the  human  pulp,"  and  aft-: 
we  shall  see  what  comparative  anatomy  pulp  in  oth< 

has  to  say  in  corroboration  or  otherwise  of  the  action 
general  laws,  to  which  reference  will  be  made.      We  will  :   a 

morphological  fact,  the  truth  of  which  no  one  with  any  knowledg. 
the  embryology  of   human  teeth   will  question,  that   the  enamel   ami 
dentine   are    both    originally   laid    down    as    Boft    tisanes;    that 
complete  eruption  of  the  crown  of  the  tooth,  calcificatii  illy 

understood,  is  finished  in  the  enamel,  partially  completed  in  the  denl 
alreadv  laid  down  ;  and  that  the  growing  end  of  the  r<  tctically 

all  soft  mesoblastic  tissue,  from  which  the  final  root  will 
of  dentine  and  cementum.  There  is  no  need  to  prodm 
of  human  permanent  teeth  under  L2 

In  fig.  1  will  be  seen  a  series  of  human  premoli 
Weil's    process    and    stained    in    borax-carmine.      1  will 

display  a  condition  of  pulp  which  mnst  be  v<  d— viz., 

large  size  of  the  pulp  just  after  complete  formal 
proportions  of  dental   tissues;  the    projection  of   pulp   into 
of   teeth;  the    lack   of  thickness  <  otum  ;    tl 

bear  in  mind.      Proceeding  to  view  ti 

sections  in  advancing  years,  it   is  quit.  ifl   that   the  human  pulp 

shows  a  gradual  diminution  of  size  with  age,  a  fact  i  well  km 

clinically  by  dental  surgeons,  and  1  mind   in  all 

I  also  produce  three  sections  of  tempo!  like 

process  also  goes  on  in  them.       L  1   thai 

canine  tooth  differs  from  the  premolars,    I 
canines,    ranging    from    II  '»    &*> 

observe  that   the  young  canim  der 

teeth  pass  to    almost  conq  P^P-     An 

posterior  view  of  a  canine  is  shown   u  and   in  th<  lus- 

tration a  canine   2!  with  a  fairly   large  pulp,   in    oi 
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that  I  may  not  be  accused  of  purposely  evading  criticism,  or  suggest- 
ing a  one-sided  aspect  in  the  life-history  of  pulps.  But  even  in  this 
tooth  I  would  draw  attention  to  its  lower  third,  where  conditions 
prevail  both  of  size  of  pulp  and  relative  dental  tissues  which  are  fairly 
diagnostic  of  age ;  and  as  a  taurodontic  condition  (to  borrow  Professor 
Keith's   word)    appears    associated    with  a    neurotrophic    influence    on 
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Fig.  1. 


odontoblast  activity,  we  occasionally  see  in  some  modern  teeth  with 
a  similar  tendency,  or  with  delayed  eruption,  local  dilatations  of  the 
pulp.  I  have  observed  it  in  dilacerated  teeth.  But  let  it  be  remembered 
that  there  is  no  evidence  of  taurodontism  in  the  Piltdown  teeth,  and  the 
age  of  my  canine  (23  years)  is  even  then  many  years  below  that  accorded 
to  Piltdown,  and,  I  repeat,  the  lower  third  is  a  sufficient  index  in  itself. 
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■M 


In  fig.  2  a  similar   series  of   the    pulps  of    molar  teeth,   with  equally 
corroborative  evidence  of  the  diminution  of  the  pulp,  is  Bhown. 

Through  the   courtesy  of    Mr.  John    Humphreys,  of    Birmingham 
University,  I   exhibit   a   photograph   of   a    section    across   an    inferior 
maxilla  with  pulps  exposed,  and  again  evidence  of  a  like  aatun 
To  what  conclusion  can  we  come  as  a  result  of  the   study  of  these 
preparations'?     Surely,    there    is    none  other    than     that    "the 
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ages    of    man,"   as    portrayed   by    Shato  may    not    inaptly 

applied  to  the  human  pulp,  that  it   is  no!  a  6xed  organ,  bui 

which    may    approximately   he   known    the  human   pulp 

stages  of  growth  or  decline,  and   that    this  law    in   human   teeth 

irrefragable  as  the  law  of  gravitation  or  •  *ion  of 

the  world  of  physics. 

Now  let  us  turn  to  comparative  evidence.     What  « 

logical   record  to  dim  M 
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of  the  Old  Eed  Sandstone,  and  turn  to  the  pages  of  one  of  Hugh 
Miller's  less-known  works,  "  Footprints  of  the  Creator  ";  and  figured  [8] 
there  is  the  same  process  going  on  in  the  teeth  of  Asterolepsis,  one 
of  those  remarkable  Ganoids.  Turn  next  to  the  Permian  Labyrinth- 
odonts,  and  still  the  evidence  is  clear.  When  we  appeal  to  Lyell  [9] 
and  look  at  a  tooth  of  Microlestes,  remarkable  corroborative  evidence 
is  again  forthcoming  in  Triassic  times.  Follow  the  marsupial  remains 
in  Jurassic  times,  the  Cretaceous  Iguanodons,  and  finally  the  placental 
mammals  in  Eocene  times  onwards,  even  to  the  cave-dwelling  animals 
of  the  Glacial  Epoch,  and  nowhere,  as  far  as  I  am  aware,  is  there  any 
contradiction  of  this  law  of  diminution  of  the  pulp  with  advancing 
years,  except  in  teeth  growing  from  persistent  pulps,  or  possibly 
amongst  some  few  fishes,  which  is  quite  immaterial  for  our  present 
purposes. 

I  have  left  extant  animals  alone  so  far.  I  am  fortunate  enough 
to  have  in  my  possession  two  dogs'  skulls  (photograph  shown)  ;  in 
the  younger  one  the  cranial  sutures  are  quite  evident,  in  the  other 
the  cranial  sutures  are  obliterated — observe  the  large  pulp  of  the 
young  dog,  and  then  observe  the  stage  to  which  the  pulp  finally 
arrives  in  an  older  dog.  The  further  photographs  of  the  fox  and 
other  animals  show  a  process  of  diminution  of  pulp  taking  place. 
The  cat,  by  the  evidence  of  the  skull,  is  quite  young.  Now  I  am 
aware  that  before  we  can  turn  our  growing  data  to  any  logical  effect 
in  connexion  with  Piltdown  man,  I  must  convince  you  further  of  the 
validity  of  this  law  amongst  Primate  mammals — other  than  man,  whose 
evidence  we  have  taken  already — since  it  is  here  that  my  evidence 
must  be  conclusive.  In  order  to  produce  this  effect  I  have  again  to 
thank  Mr.  John  Humphreys  for  generously  placing  at  my  disposal  his 
excellent  museum  at  Birmingham  University  for  the  purpose  of 
securing  a  series  of  radiographs.  Generally  speaking,  in  the  following 
plates  the  X-rays  were  directed  on  to  the  lingual  aspect  of  the 
specimens,  in  order  to  obtain  the  best  picture  possible  of  the  canines, 
and  as  the  radiographs  of  the  Piltdown  canine  published  [10]  give  both 
aspects  of  its  pulp,  a  comparison  can  be  made  accordingly  as  the 
necessity  for  reference  occurs.  A  photograph  is  shown  of  a  mandible 
of  Lemur  mongos  ;  the  molars  are  worn,  incisors  slightly — but  note, 
even  so,  the  condition  of  the  caniniform  premolar  pulp.  Fig.  3 
(a  Semnopithecus)  is  excellent  evidence  regarding  the  canine  pulp  once 
more,  and  in  this  specimen  the  wear  on  the  molars  is  very  slight, 
and  we  cannot  be  dealing  with  an  old   individual. 
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In  the  mandible  of  a  very  young  macacus   (the  Brah)  »pb 

shown)  the  wisdom  tooth  (M8)  is  unerupted  (in  the  upper  jaw  of  this 
animal    the  canine — not  figured — is  not   completely   I  1    have 

purposely  raised  the  lower  canine  above  the  mandible  m  order  to  display 
the  large  pulp  from  an  interstitial  aspect.     Tl 
upon  the  teeth  of  this  Bpecimen.     Very  similar  conditions  are 
sented  in  the  photograph  of  another  macacus— viz.,  M  pting, 

no  wear  to  speak  of,  and  the  canine  showing  ;i  large  pulp    cha] 
just  beginning  to  close. 


Fig.  :;. 


Fig    4   shows  above  Cynocephalm   babouin,  with  a  (nil  dentil 
and  very  slight  wear  on  the  teeth  ;   bul  '  >"»  1-  P 

is  displayed  by  a  thin  white  line.     Belo,  mand.bl, 

baboon;   observe  that  the  teal,:,,,-!: 
pulp,  such  as  is  show,,,  is  evidently  still  f" 
1     to  the  pulps  of  a  very  yo  .  ""' 

third  molar  is  not  erupted, 1  sueh  of  the  pulp 

an  increasing  size  in  its  alveolar  portion, 
tooth  just  nearing  complete  eruption. 
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In  the  view  of  the  superior  maxilla  of  a  young  female  gorilla,  with 
molars  very  little  worn  and  cranial  sutures  perfectly  patent,  is  observed 
the  comparatively  large  pulp  in  this  young  example,  as  we  again 
anticipate.  Obviously,  too,  the  wisdom  tooth  (M3)  has  not  been  erupted 
very  long. 

In  fig.  5  is  represented  the  mandible  (one  half)  of  a  chimpanzee, 
with  molars  rather  more  worn  than  those  of  Piltdown,  and  cranial 
sutures  indistinct.  These  are  anthropoid  canines  that  cannot  possibly 
have  had  anything  like  the  years  of  wear  of  the  assumed  Eoanthropus 
canine,  and  yet  the  condition  of  the  pulp  in  its  comparatively  diminutive 
size  is  self-evident. 


Fig.  4. 


In  what  is,  probably,  a  male  chimpanzee  (photograph  shown)  there 
is  wear  rather  exceeding  the  Piltdown  molars,  and  although  there  is  a 
moderate  pulp  in  the  canine,  yet  it  is  not  comparable  with  the  condition 
we  shall  see  later  in  the  Piltdown  canine.  The  portion  of  pulp  in  the 
crown,  the  relative  proportion  of  tissues,  the  apex  of  the  root  closed,  by 
probably  a  considerable  portion  of  cementum,  are  points  to  notice. 

I  have  purposely  sought  for  this  evidence  concerning  the 
chimpanzee's  teeth,  since  the  writers  of  some  publications  regarding 
Eoanthropus  never  weary  of  insisting  on  the  likeness  of  the  Piltdown 
mandible  to  that  of  a  chimpanzee  jaw  ;  unfortunately  for  them,  dental 
comparisons  simply  prove  that  the  chimpanzee  and  the  orang-utan 
also  obey  pulp  laws  similar  to  those  obtaining  in  man,  and  Professor 
Underwood's  own  X-ray   of  a  chimpanzee  mandible  [11]   is  excellent 
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corroborative  evidence  from  the  point  of  view  I  am  in  upon,  but 

unfortunately  for  Dr.  Smith  Woodward  it  does  not  display  the 
conditions  to  which  we  shall  refer  again  when  dealing  more  directlj 
with  the  Piltdown  canine. 

The  evidence  from  all  these  Primates,  then,  as  also  that  of  Seidell 
man  [12],  as  indicated  by  his  pulps,  and  that  of  Krapina  man     L2  .  aa 
shown  in  his  pulps,  is  clearly  in  harmony  with  all  the  previous  •  vid 
and  declares  that  any  living  organ,  such  as  the  pul]  I    by 

certain  laws  of  life.     Finally,  however,  let  it  be  observed  that  the  molar 
teeth    of    Piltdown    man     (Eoanthropus)     indicate,    by    the    publ 
radiograph  [13],  the  universal  working  of  this  law  of  life. 


Fig.  5. 


Consequently,  it  is  now  appropriate  for  as  to  assume 
that  certain  conditions  of  the  pulp  appear  at  an  approximal 
time  in  the  various  creatures,  and,  as  a  necessary  corollary,  thai 
teeth  of  limited  growth  of  any  one  en 
law.     And  if  the  evidence  of  separate  fossil  or  r< 
ages  of  the  teeth  by  their  own  evidence  far  a] 
property  of  one  and  the  same  individual, 
different  ages   at    one   point   of    tin  Bto 

axiomatic  condition,  we  will  refer  I  ltl,ne 
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of  the  pulp  cavity  in  the  Piltdown  canine ;  for  excellent  radiographs 
I  must  ask  the  reader  to  refer  to  the  source  already  indicated.  Before 
proceeding,  however,  let  me  give  some  views  regarding  this  tooth,  and 
the  molars  of  Piltdown  also,  as  expressed  by  the  following  investigators : 
Dr.  Smith  Woodward  [14]  described  the  two  molars  as  "  essentially 
human  and  worn  flat  in  human  fashion  by  the  mastication  of  coarse  and 
gritty  food,  &c."  ;  Professor  Underwood  [15],  speaking  of  these  same 
teeth,  says  :  "  They  arc  worn  doion  by  use  to  such  an  extent  that  it  luas 
impossible  that  the  individual  could  have  been  less  than  30  years  of  age, 
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Tracings  of  Piltdown  canine  (pulp).     After  radiographs  in  the  Quarterly  Journal 
of  the  Geological  Society,  April,  1914. 


Tracings  of  Piltdown  molars  (pulps).     After  radiograph  in  the  British  Journal 
of  Dented  Science,  October,  1913. 

Fig.  6. 


probably  a  good  deal  more";  and  Professor  Elliot  Smith  [16]  remarks 
concerning  the  cranium — and,  remember,  he  accepts  the  finds  as  those  of 
one  individual :  "  The  suggestion  is  that  the  sagittal  suture  had  recently 
closed  when  Piltdown  met  his  death  ;  this  may  occur  in  modern  man  at 
any  age  between  30  and  40  years  of  age,  although  in  rare  instances  it 
may  even  occur  before  30,  or  {more  often)  be  delayed  beyond  40."     More- 
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over,  as  Dr.  Smith  Woodward  pays  tribute  to   Professor   [Jnd 

aid,  and  has  never,  as  far  as  I  am  aware,  di-- 

Professor  Elliot    Smith  and  Professor  Underwood.  1  think,  ther< 

that    with   these    previous    quotations    I    am    representing  fairly 

gentlemen  in  stating  that    they    accept  the  age  of   Piltdown 

30    years  or   over.     Certainly    the    evidence    (apart    from    the    canine) 

indicates  apparently  an  age  about — or,  in  my  opinion,  a  shad. 

30  years  of  age.     Therefore,  in  looking  at  any  teeth  erupting  at  about 

11  years  of  age,  as  suggested  by  Dr.  Smith  Woodward  [17],  an 

the  property  of  Piltdown  man  at  death,  we  must  see  a  canine  having 

had  twenty  years  or  so  of  supra-alveolar  life,  and  having  been 

to  use  for  all  this  time.     Xow,  I  give  some  views  regarding  this  canine  : 

Professor  Underwood  [18]  says:  "It  is  <juitc  simian  in  ind    is 

raised  and  pointed"  kc.     Dr.  Smith  Woodward  [19]  does  not  in  t<>t<> 

accept  this,  for  he  says  :   " Its  crown  differs  a  little  in  sha  any 

canine  of  any  known  ape,  and  agrees  more  closely  with  tin    milk  canine 

of  modern  many    However,  this  following  astounding  si 

in  the  light  of  my  further  remarks,  is  made  by  Dr.  Smith  W Iward 

[20].     He  says  :  "The  root  of  the  tooth   is  complete, 
than  the  crown  "  ;  also  [21]  :  "  The  extent  of  this  pulp  cavity,  which  is 
widely  open  at  the  lower  end  of  the  root,"  &c.     One  further  quol 
from  the  same  source  [22]  :    No  trace  of  the  socket  for  the  tooth  * 
at  the  bone  preserved  at  the  symphysial  end  of  tin  fragmentary  man- 
dible."      Mr.   Hopson,  I   observe,   admits   the  possibility  of  a  minute 
portion  of  the  apex  of  the  tooth  having  been  broken  off,  and    ! 
Underwood  has  written  later  [23]  :  "  It  is  \  but  by  ■ 

certain,  that  a  tiny  portion  of  the  apex  is  missing" 

It    is   now  appropriate  to  let  the  tracings  of   the  Piltdown  cai 
be  carefully  examined,  in  the  light  of  all  the  evidence  in  the  pn 
plates.     Where  is  the  parallel  to  these  conditions  shown   in  any  t 
canine  of  any  creature  30  years  of  age  or  over''     Will  turning  to  the 
temporary  human  teeth  for  assistance  avail/      Will  it  aid 
Eoanthropus  was  neither  essential  man  nor  yet   true 
and  therefore  not  like  either  one  or  the  other,  but  rather 
Is  this  one  creature  to  be  a  law  unto  hi] 
ancient  "  Canute  "  who  forbade  the  "  w.i . 
his  canine  ?      Must  we  not  rather  be  guided  in  our  judj 
of  this  tooth  by  the  nearest  parallel  conditions  thai 
nearest  creature  allied  to  it?      And   (assumn 
we  are  really  dealing  with  a  permanent  canine  of  Piltdown  mai 
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conclusion,  then,  must  be  that  we  cannot  see  any  interpretation  which 
warrants  an  age  for  this  tooth  exceeding  17  years  of  age — certainly 
it  will  be  impossible,  in  spite  of  ceaseless  and  subtle  reasoning,  to 
make  a  pulp  cavity  of  this  size  and  nature  congruous  with  30  years 
of  age  ! 

I  cannot  see  any  escape  by  the  theory  of  "  intermediate  "  conditions 
between  Simian  and  true  Homo,  since  some  of  the  investigators  having 
already  placed  the  age  as  about  30  years,  the  relatively  diminished 
longevity,  say,  of  an  Eoanthropic  creature  would  hasten  on  calcification, 
and  so  quite  counterbalance  any  possible  increased  size  of  pulp  owing  to 
simian  tendencies.  Moreover,  one  has  to  face  the  following  fact  (and 
here,  mirabile  dictu,  Professor  Underwood  must  surely  have  been  labour- 
ing under  some  curious  misapprehension,  since  I  am  unaware  that  he 
has  ever  corrected  Dr.  Smith  Woodward's  implication  other  than  by  the 
uncertain  statement  of  his  in  the  Dental  Cosmos  to  which  I  have  referred). 
This  tooth  is  spoken  of  as  having  a  completed  root  widely  open  at  the 
lower  end.  We  shall  await  with  considerable  interest  the  production 
of  such  a  phenomenon  coincident  with  30  years  of  age.  It  is  a  mirage 
in  the  minds  of  ardent  theorists  or  an  elusive  "  will-o'-the-wisp,"  and 
nothing  more.  Nature  is  exceedingly  careful  of  undue  pressure  on 
the  apical  end  of  the  pulp,  and  either  by  continuous  formation  and 
calcification  of  dentine  or  a  plug  of  cementum,  a  hard  base  is  not  long  in 
being  produced,  and  even  then  the  termination  of  the  pulp  is  generally 
at  a  small  foramen  not  at  the  extreme  point,  and  in  all  animals  where 
great  strain  may  come  before  calcification  is  well  advanced,  the  canine 
is  curved  remarkably,  at  times  in  such  a  manner  as  to  remind  one  of 
teeth  growing  from  persistent  pulps.  Now,  however,  we  are  asked  to 
accept  about  twenty  years  of  a  widely  open  apical  pulp-end  resisting 
the  wear  and  tear  of  probably  hard  food. 

Again,  will  any  anthropoid  or  human  canine  show  the  same  propor- 
tion of  formed,  and  to  be  formed,  dentine  in  the  lower  half,  say,  of  the 
root  at  30  years  of  age  ?  Examine  measurements  transverse  to  the 
long  axis  of  this  tooth,  and  see  whether  a  nearer  parallel  in  tissue 
proportions  is  not  to  be  found  in  the  premolars  marked  by  a  *  in 
fig.  1.  We  know,  moreover,  that  at  the  stage  of  life  when  dentine 
formation  is  heavy  and  continuous,  that  the  pulp  is  a  perfect  network 
of  ramifying  capillaries  supplying  the  odontoblasts,  and  how  are  we  to 
account  in  comparatively  full  adult  life,  or  even  older  still,  for  finding 
very  heavy  dentine  formation  yet  to  be  accomplished  at  a  time  when 
the  general  decline  of  the  vascular  system  is  setting  in  ?    Further,  the 
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risk    of    pathological    degenerations  in   a    pulp    : 

makes  such  a   condition  ipso  facto  unthinkable.     The  gradual  cl 

of    the    pulp    cavity    with    advancing    yi 

necessity. 

It  is  vain  to  transcend  knowledge,  put  aside  evidence,  and  play  with 
one's  mental  faculties,  and  before  the  congruity  of  the  Piltd 
is  a  proved  biological  fact,  these  questions  will  ha.  torily 

answered  by  evidence  from  the  laboratory  of  life,  and  unless  this  is 
forthcoming  there  is  nothing  for  it  but  to  withdraw  from  an  apparently 
untenable  position.  But  as  I  have  no  desire  to  shun  a  method  of 
criticism  so  well  established  by  Charles  Darwin,  we  will  exam 
possible  objections  directed  against  my  attitude  of  probable  incongruity 
of  these  teeth. 

(a)  It  may  be  suggested  that  the  root  of  the  canine  is,  after  all, 
fractured  and  a  portion  missing.  But  if  this  canine  be  lengthened  at 
all,  according  to  published  drawings  the  impression  for  the  same  should 
be  seen  in  the  alveolus,  and  Dr.  Smith  Woodward  already  has  told  us 
that  it  is  not  there.  Moreover,  even  if  one-third  of  the  root  were  m 
there  would  still  be  remaining  incongruity  of  tissue  formation  for  this 
age ;  neither  will  one  suggest  raising  this  canine  one-third  higher,  for 
when  we  come  to  the  upper  canines  of  a  male  Piltdown  creature,  this 
condition  with  the  glenoid  fossa  would  be  rather  curious.  To  urge 
such  an  objection  as  this  is  to  steer  the  craft  away  from  Scylla  only  to 
wreck  it  on  Charvbdis. 

{b)   Occasionally  we  see,  say  in  two  teeth,  a  larger  pulp  in  the  older 
tooth,  but  when  this  is  so  there  is  either  a  taurodontic  condition  pi 
or  the  age  of  the  teeth  is  fairly  nearly  approximate,  and  h'  ireful 

one  might  have  to  be  regarding  this  in  some  cases,  it  <: 
the   argument    regarding    Piltdown    man,  since    the    molar   1 
indicates  normal  conditions,   and  the  age  of   differei: 
teeth  and    the    canine    is    altogether    too  great    I  dyed    in  this 

manner. 

(c)  Mr.  Charles  Dawson's  objection     J  1    .  "  that  tfo 
their  mode  of  occurrence  suggt  individx  thy  of 

note.     Surely  no  one  conversant  wit; 
the  teeth  found  within  a  15-ft.  radii- 
belong    to    one    individual'.'    It    would  w 
through  the  numerous  records,  time  after  tin* 
with  "sometimes    as    much    as    twenty    > 
complete    discovery    has   been    made.     The    1 
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obscure  when  one  remembers  their  hardness  and  the  ease  with  which 
they  will  drop  out  from  the  alveoli  at  times.  Besides,  is  it  not  more 
reasonable  to  expect  M3  to  turn  up,  the  tooth  belonging  to  the  part 
found,  than  the  wanted  tooth  of  the  missing  place,  the  arithmetical 
chances  of  finding  the  same  being  one  to  twenty-nine  against  all  the 
rest  of  the  teeth  of  this  individual.  This  very  "  Guide-book  of  South. 
Kensington  "  [25]  speaks  of  one  tooth  of  Macacus  pliocenus  found  in 
brick-earth  at  Grays,  in  Essex  ;  and  to  this  day  the  Taubach  remains 
are  only  two  or  three  teeth,  and  Pithecanthropus  erectus  is  a  somewhat 
similar  case,  the  certain  unity  of  these  teeth  in  the  one  individual  being 
called  in  question  by  this  same  Guide-book  [26] .  It  is  in  connexion  with 
these  isolated  finds  that  I  can  see  a  most  important  future  for  the  X-rays 
in  the  hands  of  those  skilled  in  the  knowledge  of  the  life-history  of  the 
teeth  of  various  creatures.  Parenthetically  I  would  remark  that  Sir  A. 
Geikie  [27],  along  with  others  [28],  has  some  idea  as  to  Microlestes 
being  a  Monotreme.  If  I  read  aright  Lyell's  [29]  illustrations,  we  are 
dealing  with  a  very  recently  formed  second  dentition  tooth,  and  as 
we  have  no  evidence  in  present  Monotremes  of  any  second  calcified 
series,  I  am  much  inclined  to  look  upon  Microlestes  as  marsupial  in 
type,  and  we  may  have  to  place  the  Monotremes  as  a  degenerate 
divergent   subclass. 

(d)  To  return  to  Piltdown.  "  Wear  and  tear  "  is  another  stumbling- 
block  brought  forward.  Anyone  fully  conversant  with  animal  mouths 
knows  that  harmony  of  wear  in  their  teeth  may  or  may  not  be 
present ;  quite  recently  erupted  teeth,  too,  will  often  show  a  fair  amount 
of  erosion.  But  my  final  remarks  will  deal  more  forcibly  with  this 
objection. 

(e)  The  prima  facie  reasons  of  the  mylohyoid  groove  and  the 
effect  of  the  superposition  of  Piltdown's  jaw  on  Heidelberg's  [30] , 
showing  excessive  length  forwards  of  Piltdown's,  is  another  objection. 
But  one  must  remember  that  prima  facie  reasons  are  not  final  proof ; 
a  distinction  must  be  made  between  certainties  and  plausibilities.  I 
might  argue  that  on  prima  facie  grounds  the  contour  of  the  glenoid 
cavity  contra-indicated  a  raised  canine,  and  that  the  act  of  yawning 
with  such  articular  mobility  and  with  projecting  canines  would  be  one 
which  Piltdown  man  would  not  be  likely  to  indulge  in  with  pleasure. 
Again,  as  regards  the  superposition  of  the  jaws,  surely  the  possibility  of 
fallacious  reasoning  must  be  evident  to  any  close  observer.  If  we 
fractured  an  "  underhung  "  jaw  of  one  person  and  superimposed  it  upon 
a  similarly  fractured  "  agnathic  "  jaw  of  another  person,  placing  M1  over 
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Mlt  and  reasoned  according  to  this  code,  we  should  be  asking  torch 
of  error. 

(/)  The  condition  of  large  pulps  in  modern  temporary  teeth  (with 
its  implication  of  a  certain  palaeontological  law)  is  another  citation  of 
critics  who  have  not  observed  that  this  is,  even  in  these  teeth,  but  B 
passing  phase,  and  that  after  a  while  the  terminal  apex  of  root  does 
undergo  the  same  changes  as  in  permanent  teetli  ;  and  as  the  pulps 
are  generally  seen  within  a  few  years  after  eruption  they  are  necessarily 
rather  large  proportionately. 

(g)  Another  critic  will  say:  "But  you  imply  the  coexistence  of  a 
humanoid  anthropoid  at  Piltdown."  I  suppose  that  there  is  no  known 
reason  why  the  remains  of  a  recent  human  being  and  trac<  -  oi  a  modern 
anthropoid  might  not  be  found  together?  If  the  canine  found  be  not 
the  canine  of  this  mandible,  it  is  apparently  either  that  of  another 
Eoanthropus  or  a  humanoid  anthropoid,  and  I  shall  deal  with  its 
Eoanthropic  character  later. 

(//)  Another  person  suggests,  "May  not  pathological  and  Bolvent 
conditions  have  produced  this  state  of  pulp  cavity  in  Piltdown?"  1 
have  seen  an  enlargement  near  the  apical  end  of  the  pulp  canal  in 
necrotic  roots,  but  never  in  such  an  even  contour,  or  extending  other 
than  a  short  distance. 

Finally,  then,  to  sum  up,  we  arrive  at  this  conclusion:  Absolute 
anatomical  evidence  (and  this  is  the  final  court  of  appeal)  appear-  to 
invalidate  the  congruity  of  these  teeth  in  the  Bame  mandible,  and  prima 
facie  objections  cannot  remove  this  indubitable  evidence,  ev<  n  if  my 
replies  to  the  objections  fail  to  convince  some  who  may  still  have  "an 
affection  for  doubts."  If  this  tooth  be  incongruous  in  this  mandible, 
no  power  on  earth  can  alter  the  fact  that  "  the  canine  "  ]  to  I" 

found,  and  is  at  present  hypothetical. 

But,  however,  a  canine  of  a  curious  form   h  found,  and  can 

we  get  any  further  light  on  its  "  specific "  nature  ?     Th<  points 

concerning    it  that  appear   to    me  to    have    esca]  rod  their 

significance  has  thus  been  overlooked:  the  very  thin   lay<  name! 

displayed,  the  loss  of  the  tip  of  the  tooth,  the  outwardly  I 
of  the  root  with  apparent  absorption  beginning  at   th<  ad  of  the 

root,  along  with  the  large  size  of  the   pulp,  all  point    t  duous 

canine,  and  almost  certainly  a  Primate  om 

is  now  a  favourable  argument,  since   th<  e  thinn<  enamel 

and  less  highly  calcified  tissues  would  he  conducive  to  rapid  al 
erosion.     I  have  seen  this  type  of  "wear"  in  embrj 
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very  many  temporary  teeth  ;  it  is  produced  in  the  process  of  extruding 
the  temporary  teeth.  It  also  becomes  quite  rational  on  this  hypothesis 
to  understand  why  a  single  tooth  should  be  found,  and  the  temporary 
canine  is  often  retained  beyond  a  short  period  even  in  the  mouths  of 
young  anthropoids ;  the  temporary  canine  of  an  orang  may  be  found 
in  situ  when  the  second  permanent  molar  has  come  into  full  use.  The 
general  outline  of  the  Piltdown  canine  is  not  harmonious  with  the  view 
of  a  permanent  tooth.  These  teeth  have  a  bow-shaped  curve  towards 
the  tongue,  and  especially  is  this  so  with  raised  canines  ;  but  in  this 
particular  tooth  if  a  line  be  dropped  from  its  cervical  margin  or  a  little 
beneath  on  the  labial  aspect,  when  in  an  upright  position  this  line  will 
be  seen  to  almost  bisect  the  outer  base  of  this  tooth — an  occurrence 
quite  common  amongst  deciduous  teeth  if  similarly  viewed,  and  for 
which  there  is  a  reason.  Again,  I  repeat,  the  amount  of  wear,  the  shape, 
and  the  pulp  cavity  harmonize  in  a  deciduous  tooth,  but  are  necessarily 
contra-indicatory  in  a  permanent  one.  At  this  point  it  is  convenient 
to  refer  to  a  radiograph  representing  the  deciduous  dentition,  only 
just  completed,  of  a  very  young  chimpanzee.  Observe  the  parallel 
to  the  Piltdown  canine  ;  but  this  chimpanzee  is  seen  at  a  very  early 
age.  In  turning  to  fig.  7,  however,  we  see  a  later  stage  in  the 
deciduous  dentition  of  a  young  orang,  with  the  first  permanent  molar 
well  in  situ,  and  here  is  shown  an  extraordinary  likeness  to  the  pulp 
of  the  Piltdown  canine.  It  is  in  the  stages  of  the  life-history  of  a 
deciduous  Primate  tooth  that  we  must  seek  for  a  near  parallel,  and  had 
Dr.  Smith  Woodward  taken  an  X-ray  of  the  orang's  temporary  canines 
instead  of  comparing  their  external  form  only  [31] ,  it  is  inconceivable 
that  he  could  ever  have  been  quite  so  dogmatic. 

Both  these  X-ray  pictures  show  the  forming  permanent  teeth,  and 
one  can  easily  see  how  absorption  of  the  apical  ends  of  the  temporary 
teeth,  coincident  with  the  eruption  of  permanent  ones,  would  leave  the 
former  with  a  pulp  widely  open  at  the  lower  end.  Doubtless  the  size 
of  the  Piltdown  canine  will  be  urged  against  its  being  a  deciduous  tooth  ; 
but  again  this  is  mere  prima  facie  argument  against  direct  anatomical 
support.  And  one  must  not  forget  that  amongst  the  Lemuridse  in  late 
Pleistocene  times,  huge  forms  arose  (viz.,  Megaladepis  insignis),  and 
it  is  quite  conceivable  that  larger  anthropoids  than  we  have  living 
now  were  in  existence  in  late  Pliocene  or  early  Pleistocene  times, 
and  a  somewhat  large  deciduous  canine  would  thus  not  be  irrational. 
Probably  our  extant  anthropoids  are  more  distant  cousins  than  some 
earlier  forms,  which    are    at    present   unknown    to    us.     Granted    this 
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deciduous  character   of  the  Piltdown    canine,   the  question    eu 
what  Primate   creature  must   we  assign   it?      If   as  bucI  ek    t<> 

harmonize  it  with  Eoanthropus,  I  fear  that  we  have  diffic 
come.     Presuming  it  to  be  a  deciduous  tooth  of  an  Eoanthropu 
likely  to  find  the  permanent  canine  any  smaller  or  any  shorter,  and  how 
are  we  to  get  such  a  tooth  in  situ  in  a  mandible  such  as  Piltdown  man 
possessed  without  evidence  of  the  socket  for  the  same?      We  know 
that  the  evidence  of  anthropoids  with  ra  iduous  canines  points 

to    much    more    projecting    permanent   ones,  and    i    hardly    think    the 


Fig.  7. 


reconstructors  of  Piltdown  man  are  prepared  to  model  this  indn 
with  raised  canines  perhaps  exceeding  those  of  any  known  anthr 
Moreover,  sufficient  emphasis  has  not  been  laid  on  ti 
of  enamel  displayed  in  the  Piltdown  radiograph. 
(even  though  it  be  a  deciduous  one)  for  an   Eoanthj 
for  "true  man,"  and  neither  the  deciduous  nor  | 
modern   man  in  any  way   corrohdral 
dentine;  in   evidence   of  this,  I  show  a  phol 
polarized  light  by  crossed   prisms,   of  a   human   I 
f— 9 
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which  the  enamel  is  certainly  not  insignificant  on  the  labial  aspect,  and 
the  proportion  of  enamel  to  dentine  in  the  permanent  canine  is  even 
greater  still.  A  reference,  however,  to  fig.  7  shows  once  more  how 
near  an  approach  in  enamel  proportions  there  is  between  this  temporary 
anthropoid  tooth  and  that  of  the  Piltdown  radiograph.  If,  then,  we 
accept  this  canine  as  deciduous  and  cannot  correlate  it  satisfactorily 
with  Piltdown  man,  all  that  we  can  do  at  this  stage  is  to  theorize,  and 
to  me  the  following  way  out  of  the  maze  of  doubts  is  to  postulate,  in 
late  Pliocene  times,  a  large  anthropoid  showing  humanoid  tendencies, 
and  with  moderately  raised  canines  ('?  Pithecanthropus  erectus)  ;  and 
branching  off  from  this  we  have  one  type  still  maintaining  fairly  large 
deciduous  canines,  such  as  that  found  at  Piltdown,  belonging  to  a 
humanoid  anthropoid,  but  probably  not  the  property  of  an  Eoanthropus, 
and  the  other  type,  retaining  smaller  (human)  deciduous  canines,  with 
the  ancestral  pattern  maintained,  and  coincidently  passing  on  to  the 
eruption  of  non-raised  permanent  canines.  Then  we  could  see  how  the 
canine  found  at  Piltdown  and  the  modern  deciduous  human  canine  are 
somewhat  alike  in  shape,  since  both  would  be  descendants  of  one 
common  near  related  ancestor.  He  would  be  a  bold  man  wrho  asserted 
that  all  anthropoid  types  in  early  Pleistocene  or  late  Pliocene  times 
had  yet  been  revealed.  However,  this  latter  part  of  my  paper  I  admit 
frankly,  is  only  one  more  hypothesis  as  to  man's  possible  phylogeny. 
But  the  anatomical  evidence  regarding  the  'other  facts  will,  I  trust, 
at  least  impel  cautious  anatomists  to  assume  a  sub  judice  attitude, 
pending  further  discoveries,  concerning  the  caninism  of  the  Piltdown 
man.  The  loom  of  Time  may  yet  weave  for  us  the  sure  features  of  this 
creature. 

In  concluding,  I  must  thank  Mr.  0.  T.  Elliott,  F.R.M.S.,  of 
Birmingham,  for  his  kind  assistance  in  arranging  for  the  radiographs 
(by  Messrs.  Watson  and  Glover)   and  for  his  own  photographic  work. 
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DISCUSSION. 

Dr.  SMITH  WOODWARD  :  It  is  certainly  very  gratifying  to  Mr.  Charles 
Dawson  and  those  who  have  shared  in  interpreting  this  discovery  to  feel 
that  it  has  aroused  such  wide  interest  and  stimulated  so  many  researches 
connected  with  the  subject.  It  is  important  that  the  questions  involved  should 
he  looked  at  from  every  possible  point  of  view  because,  as  in  nearly  all  cases 
m  which  we  depend  upon  fossils,  we  have,  at  any  rate  at  first,  to  balance  prob- 
abilities. When  we  make  discoveries  of  the  nature  of  Piltdown  man,  we 
have  only  imperfect  evidence  to  deal  with,  and  we  cannot  do  much  more  than 
arrive  at  probabilities.  The  more  the  points  of  view  from  which  we  consider 
the  subject  therefore,  the  more  satisfactory  the  result.  One  of  my  friends  in 
America  has  lately  said  that  the  lower  jaw  under  discussion  does  not  belong 
to  the  skull,  but  really  represents  a  new  species  of  chimpanzee.  We  are  told 
to-night  that  the  canine  tooth  cannot  belong  to  the  same  animal  as  this  jaw ; 
and  so  we  now  reach  the  conclusion  that  the  Piltdown  fossils  represent  three 
distinct  animals.  It  seems  to  me  most  improbable — almost  incredible — that 
when  we  find  a  unique  Primate  skull  in  the  same  place  as  an  absolutely  new 
Primate  jaw,  and  close  to  an  entirely  new  Primate  tooth,  we  are  dealing  with 
the  remains  of  three  distinct  animals  ;  especially  when  we  remember  that  we 
are  accustomed,  among  fossils,  to  find  combinations  that  are  strange  to  those 
who  study  only  the  modern  world  of  life.  I  still  think  that  all  the  researches 
which  have  been  made  really  leave  us  a  very  wide  range  of  possibilities  from 
which  we  can  select  ;  and  as,  by  referring  all  the  Piltdown  remains  to  one 
animal,  we  are  simply  producing  another  illustration  of  a  law  which  has  been 
repeatedly  proved  to  apply  to  various  races  of  extinct  mammals,  I  feel  we  may 
have  confidence  in  our  inference.  We  must  also  remember  that,  if  we  put 
these  remains  together,  we  realize  the  prediction  which  was  made,  on  other 
grounds,  by  Professor  Elliot  Smith  at  the  Dundee  meeting  of  the  British  Asso- 
ciation just  before  the  Piltdown  discovery.  I  therefore  think  there  is  not  such 
an  inherent  improbability  that  all  the  Piltdown  remains  belong  to  one  indi- 
vidual as  might  appear  from  researches  such  as  those  which  have  been  detailed 
to-night.  I  wish  especially  to  add  that  all  the  specimens  under  discussion 
have  now  been  given  by  Mr.  Charles  Dawson  to  the  British  Museum,  where 
they  are  completely  accessible  for  study  ;  and  I  hope  all  who  are  interested 
will  examine  them  and  assist  in  arriving  at  the  truth. 

Professor  Arthur  Keith,  P.E.S. :  It  gives  me  great  pleasure,  Sir,  to  be 
here  to-night  and  to  be  able  to  congratulate  Mr.  Courtney  Lyne  on  a  very 
able  presentment  of  a  very  difficult  problem.  We  have  to  distinguish  very 
sharply  between  the  facts  which  he  has  added  to  our  knowledge  and  the  new 
explanations  which  he  has  offered  us  for  some  of  those  facts.  The  new  facts 
which  he  has  brought  before  us  are  his  studies  in  the  formation  of  dentine — 
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namely,  that  the  dentine  is  being  formed  all  through 

the  pulp    cavity,    taking   the    average    of   on. 

decreasing.     I  do  not  know  how  far  dentists  had 

personally,  I  had  accepted  that  as  a  general  truth, 

on  a  very  wide  series  of  teeth  at  different  ages  to  ill 

Lyne   has  to-night  brought   a  very  large  sei 

namely,  that  the  pulp  cavity  dec  i  size  during  I 

pulp  cavity  indicates  a  tooth  from  a  young  animi 

pulp  cavity  is  probably  from  an  old  animal. 

but  the  identification  of  the  original  owner  of  the  Pill 

an  extremely  interesting  problem,  and  has  been  since  I 

Piltdown  remains.      Perhaps   some  of  you  will   recall   thai 

Woodward    first    announced   that   this   animal    from    Piltdown 

a  large  projecting  canine  I   questioned  it,  and   said    1    was 

could  not   have  had  a  large  canine  of  the    Simian   form.      Tl 

which    Dr.   Woodward  based  his  inference  were  that  the    i 

possessed  the  outstanding  features  of  an  apt  od  that  tl 

the  kind  of  symphysis,  the  mylohyoid  ridge — always  had  I  •  |  with 

a  projecting  anthropoid-like   canine  tooth.      That,  1  think, 

which  he  made  his  inference  :   he  was  certain   that  when  the   Piltdown   < 

tooth  was  found  it  would  be  found  to  be  shaped  like  an  ape's.      I 

conclusion   on  the  form  of  the  glenoid  cavity:   the  Piltdown   kind 

cavity  I  knew  of  only  in  the  human  skull,  and  regarded  its   torn 

with  the  movements  of  the  human  jaw,  to  which  our  gli 

I  could  not,  therefore,  conceive  of  the  presence  of  a  projecting  canine  with  the 

human  form  of  glenoid  cavity,  because  with  such  the  jaw  cou! 

be  moved  easily  from  side  to  side  in  ordinary  m 

grounds  I  inferred  that  when  the  canine  tooth  was  found  it  w<  lound 

to  be  a  big  tooth,   but  not  a  projecting  canine.      A    tooth    was    found,  and 

I  had  an  opportunity,  at  an  early  period  of  the  inquii 

not,  as  it  were,  to  my  interest  to  accept  a  p 

it  was  rather  to  my  interest  to  refuse  to  ace 

Woodward  had  discovered.       When  1  looked;-  ■■  that  the 

doubt  of  it   belonging  to  an  extinct  member 

less   humanoid   than    anthropoid;    all    its 

to  a  creature  half-way  between  man  and  ape.      Tl 

I  made  at  the  time — namely,  that  tl  • 

seemed  to  me  out  of  keeping  altogether  with  the  amounl 

I  formed  the  opinion  from  the  condition  of  the  i 

was  just  mature.     But  that  is   no!  a  particular^ 

as  to  age.     I  expected  a  canine  tooth  which 

only  the  degree  of  wear  which  made  me  hi 

of    the    Piltdown    jaw,   bul  •    the  kind   ol 

Mr.  Lyne  has  referred  to  that  e  uch  to-n 

the  canine  tooth  of  the  Piltdown    cr« 
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anthropoid    teeth    I    know    there    are   two    facets.       As    the   jaws   work,  the 
lateral   incisor   makes   the   biggest    impression    on    the    corresponding   lower 
canine.       But    the   corresponding    upper   canine    tooth    also   wears    a    facet 
on    the   lower.      I    found,    on    going   over   our   College    Museum    specimens, 
especially  dentitions  of   female  gorillas,   that   occasionally  lower  canines  are 
seen  with  only  the   facet,  which  is  worn  by  the  lateral  incisor,  corresponding 
to  the  kind  of  wear  which  the  Piltdown   tooth  shows.     These  two  features 
of  the  Piltdown   canine — the  degree  of  wear  and  the  kind  of  wear — seemed 
out  of  keeping  with  the  other  Piltdown  fragments,  so  I  had  to  resolve  whether 
my  first  law  was  right,  that  you  could  not  possibly  have  a  side-to-side  move- 
ment, projecting  canines,  and  a  human  form   of  glenoid   cavity  in  the  same 
animal  form.     \Yhen  I  considered  the  type  of  wear  upon  the  Piltdown  canine 
— which  I   presume  is  a  lower  right  canine  tooth,  although  there  is  now  a 
school  in  America  which  places  it  as  an  upper  canine  tooth  on  grounds  which 
I  do  not  understand — I  was  forced,  as  it  were,  to  the  conclusion  that,  with  such 
a  type  of  wear,  side-to-side  movements  would  be  possible  and  that  Dr.  Smith 
Woodward  was  probably  right  in  assigning  it  to  the  human  being  he  had  named 
Eoanthropus.     I  may  say  I  would  not  readily  forsake  a  position  I  had  taken 
up  if  I  found  it  represented  the  nearest  possible  approach  to  the  truth.     One 
wishes  to  state  our  inferences  so  that  they  will  still  hold  true  when  we  are 
all  dead  and  gone.     I  concluded,  with   all  the  evidence  in  front  of  me,  that 
the  probability  was  that  Dr.  Smith  Woodward  was  absolutely  right ;  that  he 
had  found  the  missing  lower  canine  of  the  right  side,  and  that  my  law  was 
evidently  wrong — that  is  to  say,  the  law  which  I  postulated  concerning  the 
foi-m   of   the  glenoid  cavity.       I    had    supposed  that  our  glenoid  cavity   had 
assumed  its  present  shape  as  the  projecting  canine  disappeared  and  assumed 
a  position  flush  with  the  surface  of  the  other  teeth.     Our  knowledge  of  the 
movements  of  the  jaw  is  not  by  any  means  final.    My  present  difficulty  relates 
to  the  manner  in  which  the  upper  canine  tooth  of  Eoanthropus  articulated  with 
the  teeth  of  the  lower  jaw.     After  studying  the  matter  as  closely  as  I  can, 
I  have  not  yet  obtained,  nor  have  I  yet  seen,  a  satisfactory  solution  of  this 
difficulty.     I  simply  take  the  broad  truth  that,  as  Dr.  Smith  Woodward  said, 
these  parts  were  found  together,  that  they  are  all  strange  but  clearly  closely 
related  from  a  structural  point  of  view.     They  wTere  part,  not  of  a  low  kind 
of  beast  but  of  a  true  kind  of  man.     These  parts  having  been  found,  one  has, 
as  Dr.  Woodward  says,  to  exercise  one's  best  judgment. 

Before  the  discovery  of  the  Piltdown  tooth,  I  had  arrived  at  a  conclusion 
which  I  thought  to  be  of  some  importance,  namely,  that  in  ape  jaws  the  canine 
tooth  is  a  part  of  the  side  series  of  teeth  ;  in  the  human  dentition  the  canine 
has  swung  round,  so  that  it  comes  to  form  not  a  part  of  the  lateral  series,  but 
part  of  the  anterior  or  incisor  dentition.  I  had  inferred  that  the  disappear- 
ance of  a  projecting  crown  from  the  human  canines  had  occurred  as  they  were 
moved  from  a  lateral  to  an  anterior  position.  I  conceive  that  the  wear  on 
this  Piltdown  canine  indicates  an  intermediate  stage  in  its  migration  from 
a  lateral  to  an  anterior  position.     In  this  manner  I  seek  to  explain  how  it  is 
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possible  to  associate  in  the  same  form  a  projecting  canine  and   yel   a   truly 
human  glenoid  cavity. 

Coming  now  to  a  much  broader  matter,  Mr.  Lyne  I 
There  are,  of  course,  laws  and  laws.     The  kind  of  law  winch   1 
of  to-night  I  am  afraid  does  not  exist.     You  know  the 
certain  bone  was  placed  before  him  and  that  he  rei 

or  less  correctly.     That  is  possible;    with  a  certain   part    you   may  l.-'  able 
roughly  to  outline  the  animal.    But  anyone  who  has  worked  at  the  anatomy  <<i 
animals  nearly  related  to  man  knows  that  there  are  structures  which  a] 
to  be  totally  at  variance  with  the  general  organization  of  the  animal 
example,  the  liver  of  the  gorilla  ;  we  expec  orilla  to  I  form 

of  liver  as  the  rest  of  the  anthropoids.     It  has  not  ;  its  liver  is  i  n  tbe 

same  fashion  as  in  the  lower  apes.     If  we  were  to  find  not  ;i  hut 

a  liver  of  an  extinct  and  unknown  ape,  no  one  would  sub- 
type of  liver  could  be  assigned  to  such  a  high  type  of  anthropoid.     The  gorilla's 
liver  is  a  flagrant  breach   of  Mr.  Lyne's  law.     I  could  give  yon  man] 
instances  of  the  same  kind  from  the  human  and  anthropoid  bodies.      I  think 
I  could  select  instances  from  every  Primate  1   know.      I    could    <• 
or  an  organ,  and  show  you  it    was  incompatihle  with    I  aeral    law    of 

organization  in  that  kind  of  animal.     When  we  are  Bhowi 
to-night,  a  large  pulp  cavity  in  a  canine  tooth,  I  do  not  think  that   is  sufl 
to  make  that  tooth  an  impossible  member  of  the  jaw  in  question.     The  pulp 
cavities  of  the  Piltdown  molars,  Mr.  Lyne  -ays,  are  not   large.     Ti 
large  when  you  compare  them  with  these  of  the  Heidelberg   man.  nor 
when  compared  with  the  teeth  of  Neanderthal  man  :  hut  compared  with 
modern   molar  teeth  they  are   large.       [Mr.    LYNE  :     Pro] 
supposed  age  of  the  creature.]      Of  course  we  must  all 
Eoanthrojms   is  25  or  even   1^0  years  of  age.       Mr.  LYNE:    STou  D 
other  guides  than  the  mere  size  of  the  pulp  cavity     fot 

if  you  look  at  a  skiagram  of  the  Piltdown  molar  you  will  find.  ;  ly   in 

the  root  region,  there  is  a  considerable  proportion  of  formed  il   tho 

pulp  cavities   in  the  molar  teeth  are  fairly  large,  and  the  pulp  f  the 

canine    tooth    is    also    large.     I    do    not    think    it    is   a  el 
absolutely    eliminate    that   tooth    from    belonging  to    that   jaw:    a: 
practically  tbe  same  view  as  Dr.  Smith  Woodward,  who  a] 
different  standpoint.     lam  of  opinion,  at    the  presenl   tin 
evidence  is  in  favour  of  the  three  portions  found  g<  •   <"« 

same  individual. 

Professor  Arthur  UNDEBWOOD:    1   h  ned  to  61 

paper,  and,  if  I   may  say  so,  the  still  more  info 
hardly  think,  after  all,  that  my  contribute 
been  rather  freely  mentioned  in   the  paper,   1    w<     Id  1 
few  words.     Professor  Keith  has  already,  in 
said  what  was  reallv  in  my  mind  as  I  List 
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Honorary  Secretary  for  his  courtesy  in  allowing  rne  to  look  at  the  proof  of  the 
paper.  We  all  know,  and  have  all  taught  for  many  years,  that  the  gradual 
change  of  the  tooth  pulp  into  calcified  tissue  proceeds  to  obliterate  the  pulp 
and  to  reduce  it  in  size.  I  am,  unfortunately,  old  enough  to  have  taught  it  for 
forty  years.  And  I  think  those  who  can  say  as  much  would  agree  that  he 
would  be  a  very  bold  man  indeed  who  would  attempt  for  a  moment  to  say  that 
there  was  such  a  rigid  law  appertaining  to  such  a  transformation  that  he 
would  be  able  to  name  not  only  the  exact  age  of  the  tooth  of  a  modern  man 
according  to'  the  degree  of  invasion  of  the  pulp  by  calcified  tissue,  but  also  to 
say  exactly  what  was  the  age  of  the  individual  who  lived  under  conditions 
certainly  very  much  previous  to  such  conditions  as  obtain  now,  when  the  rules 
which  govern  changes  may  have  been  different.  I  argued  from  the  degree  of 
wear  and  tear  in  regard  to  the  age,  and  when  I  said  30  years  I  meant  it 
might  be  a  little  more.  I  still  think  the  wear  and  tear  question  is  very 
important,  and  I  think  the  reader  of  the  paper  passed  rather  lightly  over  the 
nature  of  the  wear  and  tear  in  the  canine  which  we  have  been  discussing.  It 
is  not  at  all  the  wear  and  tear  which  occur  in  temporary  teeth,  it  is  a  huge 
removal  of  tissue  by  the  wear  of  the  upper  canine.  It  has  gone  so  far  as 
partially  to  invade  the  pulp  cavity  itself.  By  looking  with  the  microscope  at 
the  surface  of  the  tooth,  you  can  see  the  portion  of  pulp  where  the  secondary 
dentine  has  been  formed  to  resist  that  invasion.  I  do  not  think  one  can 
build  too  much  upon  the  calcification  of  the  pulp  ;  I  think  it  is  asking  a  well- 
known  law  to  bear  too  severe  a  superstructure.  The  wear  and  tear  question, 
I  think,  entirely  proves  that  the  age  of  that  tooth  is  a  great  deal  more  than 
the  age  which  has  been  assigned  to  it.  I  am  a  little  bit  in  a  difficulty  about 
what  age  exactly  Mr.  Lyne  assigns  to  it ;  I  think  he  said  30  years  for  the 
molars  and  17  was  his  approximate  guess  for  the  canine.  [Mr.  Lyne  : 
Allowing  that  the  end  of  the  root  of  the  tooth  is,  as  Dr.  Smith  Woodward  has 
estimated  it  to  be,  widely  open.]  I  think  Dr.  Smith  Woodward  would  not 
press  that  point — I  do  not  know.  But  my  feeling  is  that  there  is  a  con- 
siderable lump  off  the  end  of  that  tooth,  and  when  I  said  a  "tiny  bit  "  I  meant 
in  comparison  with  the  size  of  the  whole  tooth.  It  is  very  difficult  to  regard 
it  as  a  milk  tooth,  which  I  gather  is  Mr.  Lyne's  final  conclusion. 

Professor  Elliot  Smith  (Manchester) :  I  came  to  the  meeting  to-night 
rather  to  hear  what  others  said  than  to  take  part  in  the  discussion  myself ; 
but  I  should  like  to  express  my  thanks  to  the  Secretary  of  the  Section  for 
giving  me  the  opportunity  of  attending,  and  for  allowing  me  to  see  the  proof  of 
Mr.  Courtney  Lyne's  paper.  I  do  not  profess  to  have  any  expert  knowledge 
of  teeth  ;  and  my  views  concerning  the  Piltdown  teeth  have  been  based  upon 
general  anatomical  considerations,  arising  out  of  the  study  of  the  skull  as  a 
whole.  On  the  last  occasion  when  I  was  present  at  a  public  discussion  of  the 
Piltdown  fragments  in  London,  I  also  took  some  small  part  in  combating  the 
view  that  the  canine  tooth  did  not  belong  to  the  same  individual,  part  of  whose 
jaw  and  cranium  was   found  on  the  same  spot ;    but  on  that  occasion  the 
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contention   put  forward   by   Professor  Keith 

much    worn,   was    too   old  to  belong  to  lividual 

Mr.  Courtney  Lyne  also  claims  that  the  indie 

it  from  being  associated  with  the  molars,  but  on  tl 

The  whole  of  Mr.  Lyne's  case  depends  upon  this 

that  I  had  attributed  an  age  of  about  3 

but  he  also  quoted  my  exact  words,  which  give  no  g] 

statement.     I  was  scrupulously  careful  to  explain  that  the  cranial 

the   Piltdown   skull  were   in  the  stage   that    "  ma 

any  age    between  30  and    40    years,"  meaning    to    imply   I 

evidence  to  justify  one  in  assuming  that  the  dates  of  ck>- 

in  modern  man  could  be  used  for  the  determination  of  the  age  ol 

man.     I  was  particularly  careful  to  guard  against  such  an  b 

the  last  fifteen  years  I  have  repeatedly  called  attention  to 

that,  even  when  estimating  the  age  of  such  relativ. 

of  the  ancient  Egyptians,  it  could  not  be  assumed  thai 

the  study  of  modern  Europeans  could  be  applied  to  them.     A 

series  of  Egyptian  skulls  that  I  have  examined  I  1  1  the 

widest  discrepancies  between  the  indications  of  age  afforded  bj 

of  one  and  the  same  individual  that  the  necessi:  ition  in  • 

ages  has   been  very  deeply  impressed  upon  me. 

I  do  not  attach  so  much  importance  as  Mr.  Lyne  <!< 

as  he  claims  to  find  between  the  ages  of  the  canine  and  t 

I  do  not  suppose  that  even  in  the  case  of  a  modern  can 

to   be   able,   in    any  individual   case,   to  estir 

not   more  than   17  or  18  years.      In  view  of  the  exceedingly    I 

ape-like  features  of  the  Piltdown  skull,  it  is  h. 

its  sutures  closed  at  an  earlier  age  than  in  modern  man.      I 

that,  even  if  we  accept  his  evidence  at  its  face  value,  tl 

more  discrepancy  between  our  estimates  than  four  oi 

allowance  is  made  for  individual  variations  even  this 

dealing  with  such  problems  as  this  one  cannot  be  reminded  too  often  of  the 

fact  that  w-e  are  considering  a  type  of  creature  whir 

unknown.     It  is  rash,  therefore,  to  argue  from  speculatioi 

to  be  found  in  claiming  discrepancies  in  the  fi 

When  one  considers  the  fact  that  many  m 

mandible  did  not  belong  to  the  same  individual 

family— as  the  skull,  and  that  Mr.   Lyne  bu| 

a   part   of   either,   we    have    to   com 

unknown   man-like  apes,   or  ape-like  men,  ... 

of  them  left  a  fragment  of  his  cranium  without  . 

the  mandible  without  any  of  the  craniun 

fragment  of  jaw  or  skull,  I    claim  that    the 

Dr.  Smith  Woodward  has  said,  it  is  a  question  ■ 

to  deal  with-against  this  hypothesis  of  three 
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leaving  complementary  fragments  is  simply  colossal.  But  when  in  addition  it 
is  claimed  that  the  jaw  is  that  of  an  ape,  and  the  canine  that  of  the  same  or 
another  ape,  there  is  added  to  this  improbability  the  further  difficulty  that, 
so  far  as  palaeontological  history  is  known  to  us,  all  the  anthropoid  apes  had 
been  cleared  out  of  Europe  by  the  middle  of  the  Pliocene  Period.  To  bring  a 
hitherto  unknown  ape  into  England  in  the  Pleistocene  Period  involves  an 
upheaval  of  palaeontological  teaching,  and  on  the  present  occasion  adds  an 
element  of  improbability  to  Mr.  Lyne's  contentions  which  is  even  greater  than 
that  which  I  have  already  indicated.  And  what  is  to  be  put  on  the  other  side 
of  the  balance  against  this  enormous  weight  of  improbability?  Merely  the 
possibility  that  there  may  be  a  few  years' — perhaps  not  more  than  four  or  rive — 
discrepancy  between  Mr.  Lyne's  suggestion  of  the  age  and  mine,  both  based, 
not  on  absolute  and  constant  data,  but  on  the  inference  from  notoriously 
variable  factors  in  modern  man,  applied  to  the  unknown  conditions  in  an 
extremely  early  and  primitive  member  of  the  human  family.  It  seems  to  me 
that  until  some  more  positive  evidence  against  the  view  is  adduced,  the  only 
logical  inference  one  is  justified  in  drawing  from  the  Piltdown  fragments  is 
that  they  all  originally  formed  part  of  one  individual.  Although  my  con- 
clusions are  thus  completely  at  variance  with  those  which  Mr.  Courtney  Lyne 
has  set  forth  this  evening,  I  am  grateful  to  him  for  calling  attention  to  a  new 
aspect  of  the  Piltdown  problem,  which  is  one  of  exceptional  interest  and 
importance. 

Mr.  Pyceaft  (British  Museum)  :  I  am  afraid  I  cannot  add  anything  to 
what  has  already  been  said  by  earlier  speakers  in  the  discussion.  But  I  would 
suggest  that  a  point — no  doubt  a  small  point — has  been  missed.  Mr.  Lyne 
has  been  dealing,  so  far,  with  human  skulls  having  a  microdont  dentition ;  but 
the  Piltdown  man  had  a  macrodont  dentition.  If  the  Piltdown  tooth  be 
compared  with  the  canines  of  skulls  such  as  I  have  in  the  British  Museum 
■ — those  of  Torres  Straits  Islanders,  Australians,  or  Tasmanians,  whose  teeth 
are  much  larger — I  think  a  very  different  conclusion  from  that  of  the  author 
would  be  arrived  at.  I  do  not  think  much  can  be  based  on  his  assumptions 
at  present. 

Mr.  Montagu  F.  HOPSOX  :  I  think  it  is  due  to  Mr.  Courtney  Lyne  that 
I  should  make  a  few  remarks  on  his  paper.  He  was  good  enough  to  submit  it 
to  me  some  months  ago  in  rough  draft,  which  had  also  been  seen  by  certain 
other  gentlemen  present  who  have  already  spoken.  It  seemed  to  me  to  be 
essentially  a  paper  which  should  be  read  before  this  Section  of  the  Society,  and 
so  I  persuaded  him  to  offer  it  to  us  rather  than  to  submit  it  to  the  Geological 
Society,  seeing  that  the  whole  trend  of  his  paper  was  distinctly  dental,  dealing 
with  the  macroscopical,  and  also  to  some  extent  with  the  microscopical,  anatomy 
of  this  particular  tooth.  I  must  say  I  am  a  little  disappointed  with  the 
discussion  so  far  as  it  has  gone,  because -I  feel  that  the  real  aspects  of  the 
case,  from  the  dental  standpoint,  have  not  been  adequately  met.  Not  that  I; 
by  any  means,   am   sufficiently  well   qualified  to  deal  with    those  particular 
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points.     The  chief  argument  I  had  in  my  mind  against  Mr.  Lyi 

with  regard  to  this  tooth  was  based  on  the  e 

tooth.     That  has  already  been  explained — it 

wear.     But  I  recollected  that  I  was  shown-    and  I  havi 

where — a  fragment  of  the  mandible  of  a   Neolithic  child, 

approximate  age  of  5  years,  a  specimen  which  v.. 

Mr.  Mummery.     The  deciduous  molars  showed  enorn  that. 

as   Professor    Elliot    Smith    has   pointed   out,  might     be    attrib 

particular  diet  on  which  the  child  subsisted.     Bui    tl  which 

— if  we    accept    the    age   as    being   somewhere  about 

permanent    molars    had   not   erupted — after   thrc 

remarkable  degree  of  attrition.     Another  point  which  i  -  tln-> 

(and  it  has  already  been  mentioned  by  Professor  Elliot  Smith) :  We  can  only 

presume  what  was  the  age  of  this  particular  individual,  as  of  all   I 

historic  man  :    we  cannot  say  definitely  that  the  conditions  which   hold   :■ 

for  modern  man  with  regard  to  the  time  of  the  eruption  of  tl 

closure  of  the  sutures  correspond  with  those  of  modern  times       P<  i  301       - 

considering  the  matter  carefully,  I  am  rather  inclined  to  place  this  Piltdown 

man  at  an  earlier  age  than  30 — considerably  earlier.     And  in  doinM  thi 

remembers  that  the  canine  tooth  in  the  anthro  the  last 

and  it  would  therefore  be  in  a  state  in  which  we  should   find   normally  a 

pulp  chamber  and  pulp  canal.     There  is  another  point    in   c  with  this 

Piltdown  mandible  which   struck  me  when   I  examined  it.  and   it    was,  that   if 

you  look  at  it  from  the  lateral  aspect  you  will  find  that  the  third  molar  i 

free  of  the  ascending  ramus  ;  a  portion  of  the  crown  of  the  third  m< 

it   was  present,  must  have  been  inside  the  ascending   ramus,   and  that 

condition  which  frequently  holds  in  modern  people  in  the  young  jaw.      1 

the  case  of  the  Heidelberg  mandible  it   is 

see,  when  viewed  sideways,  the  whole  of  the  crown  of  the  third  mob 

look  at  the  Spy  mandible,  one  of  the  most  remarkable  points  is  that  it  ic 

of  the  ascending  ramus— and   there  is  almost  suit  i 

another  tooth.     In  the  Piltdown  spei  bvious  that  the  third  molar 

was  partly  covered  by  the  ascending    ramus,   and  it   ma'. 

tributory   point    in   the  view  that   the  mandible  is  younger  than   we   might 

otherwise  expect.     I  did  not  altogetl  ■  with  Mr.  Lyni 

pulp  cavities  of  the  molars  are  normal  compared  with  tl- 

1  was  hoping  that  radiographs  of  them  would  have  been  tl 

as  was  promised,  but  they  appear  to  me  to  to 

could  be  accepted  that  this  Piltdown  mandibL 

be  that  we  should   have  a  pulp  cavity  ii 

which  Mr.  Lyne  has  so  much  emphasized  to-night 

In  conclusion,  I  may  be  allowed  to  say  I  feel  that   1  ha 

the  Section  some  service  in  persuading  Mr.  I' 

and  it  seems  to  have  been  justified  b] 
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Mr.  J.  G.  Tt'EXER  :  The  question  of  attrition,  which  Professor  Elliot  Smith 
spoke  about,  is  one  which  I  have  been  watching,  I  have  been  examining  a 
large  number  of  Egyptian  skulls,  and  one  notices  how  quickly  the  first  per- 
manent molar  is  worn  clown.  Within  six  years  of  its  eruption  it  is  quite  flat, 
as  flat  as  the  first  permanent  molar  of  the  Piltclown.  But  the  second  per- 
manent molar  takes  considerably  longer  to  become  worn  down,  that  is  to  say, 
the  person  goes  on  masticating  on  the  more  forward  teeth,  and  the  bicuspids 
will  receive  as  much  attrition  as  the  second  molar.  And  so  in  regard  to  the 
Piltclown  tooth,  finding  the  first  and  second  permanent  molars  at  one  level  and 
the  cusps  all  gone,  one  begins  to  think  it  is  a  little  older  than  some  of  us  are 
suggesting  at  present.  The  point  of  the  third  molar  is  one  which  I  noted  some 
while  ago,  that  it  is  not  disimpacted.  By  the  look  of  the  jaw,  I  do  not  think 
we  can  argue  youth  on  that  account.  The  edge  of  the  alveolus  is — either  by 
post-mortem  or  ante-mortem  change — lower  than  it  should  be  ;  it  has  been  to 
some  extent  destroyed.  If  it  be  by  ante-mortem  change,  one  may  argue  that 
that  person  lived  for  a  considerable  time  on  a  diet  which  induced  a  certain 
amount  of  stagnation  around  the  necks  of  his  molars  :  in  fact,  as  has  been 
pointed  out  by  a  Frenchman,  there  is  slight  evidence  of  pyorrhoea  in  almost 
every  human  skull,  however  ancient,  which  is  known  to  us.  At  any  rate, 
there  is  the  fact  that  those  alveolar  borders  are  not  perfect,  and  that  argues 
the  lapse  of  some  time  before  that  appearance  would  take  place,  if  it  be  truly 
an  ante-mortem  change.  As  to  the  size  of  the  pulp  cavity,  I  have  cut  open 
a  large  number  of  teeth,  with  the  specific  object  of  examining  the  pulp  cavity 
and  the  root  canals.  I  did  not  come  across  widely  open  tooth  canals  in  teeth 
of  any  considerable  age,  except  once,  in  a  man  aged,  perhaps,  35.  The  man's 
tooth  broke  so  readily  when  I  tried  to  take  it  out  that  I  was  led  to  examine 
it  carefully,  and  I  found  the  pulp  canals  widely  open  down  to  the  apex,  in  a 
condition  which  absolutely  surprised  me.  It  was  a  two-rooted  tooth,  and  I 
suppose  there  was  as  much  uncalcified  as  calcified  tissue  in  the  roots.  Another 
apex,  which  I  think  I  still  have  in  my  possession,  1  put  down  as  "  query  "  as 
to  whether  it  had  been  absorbed  or  whether  it  was  the  normal  apex  of  that 
tooth,  because  it  was  so  widely  open  ;  the  apical  opening  ran  up  in  a  funnel 
shape  to  join  the  root  canal.  The  tooth  was  a  fully  formed  adult  tooth.  In 
our  microdont  dentition  these  are  the  only  two  cases  I  have  found  showing 
a  large  pulp  cavity  or  root  canal  at  an  advanced  age.  For  the  rest,  if  there 
is  anything  in  the  point  as  to  macrodont  teeth,  we  shall  have  to  go  over  the 
whole  subject  again. 

Mr.  COURTNEY  Lyne  (in  replyj  :  May  I,  Sir,  thank  the  members  of  the 
Odontological  Section  of  the  Pioyal  Society  of  Medicine  for  the  kind  way  in 
which  they  have  received  my  paper  this  evening  ?  I  realized  when  my  paper 
was  accepted  that  it  would  be  a  case  of  the  cat  among  the  pigeons ;  but  the 
criticism  to-night  has,  if  it  has  been  fort  iter  in  re,  also  been  distinctly  sua  v  iter 
in  modo.  I  wish  you  to  understand  that  the  strongest  argument  which  could 
have  been  brought  against  my  views  to-night  would  have  been  for  Dr.  Smith 
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Woodward,  or  Professor  Underwood,  or  Mr.  Pycrafl  Smith, 

to  have  thrown   on  the  screen  a  series  of  sh  ting  my  nli.lt 

showing  conditions  as  seen  in  the  Piltdown  pulps.       I 

sented  Professor  Elliot  Smith  ;  now  it  certainly  seems  thai  be  has  thrown  oul 
an  opportunity  for  reducing  the  age  to  much  less  than  1  bad  implied  for  him, 
and  the  matter  becomes  less  important  so  far  as  he  is  con© 

I  will  now  deal  with  Professor  Keith '- 
not  the  amount  of  wear,  but  the  kind  of  wear.     In  bit  think 

the  wear   is  supposed  to  have   been  produced   by  fch<  lateral    il 

mainly,  at  any  rate.     I  suppose  every  one  of  us  in  this  r<  that 

we  can  protrude  the  lower  jaw,  and  that  animals  can  and  do  a  that 

way  when  trying  to  attack  or  bite  one  another.     I  have  tried  u<  . 
bite  of  his  reconstruction  within  the  last  twenty-four  hours,  ami  find  that  the 
tips  of  the  canines,  when  that  is  attempted,  simply  impingi 
molars,  and  will  not  allow  the  mouth  to  shut  at  all.     This  a 
with  Dr.  Smith  Woodward's  reconstruction  at  South    lv  ::.      It   ti 

is  protruded  at  all,  the  upper  canine  will  prevent  the  full  <•' 
teeth  or  the  incisors  ;  the  tip  of  the  upper  canine  will  conn  the  lower 

premolar.     This  arrangement  is  allowed  for  in  anthropoids  ;  you  j  nines 

standing  in  a  further-out  line  than  the  premolars,  and  that  allows  the  apper 
canine  to  get  a  real  clinch  on  the  food  or  on  the  animal  which  it  may  be 
attacking.  This  condition  is  very  much  more  marked  in  the  Carnivora,  where 
the  anterior  lower  premolars  are  dwarfed,  and  the  c  on  of  the  mandible 

in  the  lower  premolar  region  allows  the  jaw  to  protrude  and  the  mines 

to  become  consequently  functional. 

With  regard  to  the  question  of  the  proportion  of  the  think 

anyone    has    answered   that    to-night.      1    threw    on    I  en    l>r.    Smith 

Woodward's  own  skiagram,  which  gives  a  picture  of  a  certain   pr< 
enamel  and  of  dentine.      As  far  as  my  experiem  eth   is 

concerned,  I  find  there  is  a  rising  proportion  of  enamel  tissue  as  you  ap] 
the  human  species,  and  in  this  species  you  find  a  very  much  la 
of  enamel  than  lower  down  in  the  Primate  order.      And  here  to-nighl  you  have 
a  tooth  which  must  be,  according  to  the  statement  of  these  gentlemen,  belonging 
to  the  Hominidae,  with  a  proportion  of  tissues  which  is,  it"  anything,  lower  than 
adult  living  anthropoids  display.     If  you  look  at  the  bh  odible 

you   will   find  that  the  bony  trabecular   are   a    much   Dean 
Krapina  man  than  those  of  the  chimpanzee.     En  my  opinion,  tl 
have  shown  Simian  tendencies  in  this  mandible  have  been  a 
utmost  possible  extent,  and  the  points  which  were  typically  human 
been  brought  in  sufficiently  to  correlate,  apparently,  this  mandible  with  the 
cranium.     If  you  take  the  Galley  Bill  skull  and  I, 
teeth,  you  will  find  there  is  a  correlation  of  pulp 

With  regard   to  the  idea   that  the  remain* 

types  of  creature:    a  member,  say,  of  the  Pri b 

to  a  human  being,  and  another  part  to  a  chimpanzee.      I 

f— 96 
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for  these  views.  I  admit  the  mandible  goes  with  the  cranium.  Consequently, 
then,  you  have  only  the  odd  canine  tooth  to  deal  with,  so  far  as  I  am  concerned. 
Dr.  Smith  Woodward  has  told  us,  in  a  paper  which  he  gave  on  "  Dryo- 
pethicus  " — and  I  draw  attention  to  it — that  the  only  evidence  we  have  of 
anthropoid  apes  in  Pliocene  times  in  Europe  is  a  few  of  their  teeth. 

With  regard  to  Mr.  Hopson's  criticism  on  the  subject  of  wear,  I  would 
have  liked  to  have  seen  thrown  on  the  screen  to-night  a  picture  showing 
anything  like  the  amount  of  wear  and  tear  (in  a  permanent  tooth),  such  as  the 
Piltdown  tooth  displays,  and  with  a  similar  pulp  cavity.  You  will  find,  when 
the  wear  is  very  heavy,  that  the  pulp  cavity  is  practically  obliterated.  And 
that  is  a  point  I  would  suggest  to  Dr.  Smith  Woodward  when  he  deals  with 
the  Australian  skull  later  on.  It  will  be  well  to  get  an  X-ray  picture  of  the 
pulp  of  that  canine,  and  also  to  show  the  proportion  of  dental  tissues. 

I  thank  Mr.  Turner  for  his  kindly  criticism,  and  again  I  thank  Mr.  Hopson 
for  bringing  my  paper  before  the  Section. 
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I 'resident — Mr.  II.   Baldwin. 


{February  2s,    L916.) 

DISCUSSION    ON   WAR    INJURIES    OF   THE   JAW  AND 

FACE. 

The  President   (Mr.   II.   Baldwin* . 

By  the  term  "war  injuries  of  the  jaws"  we  intend  to  imply  ti 
severe  injuries  of  the  maxilla'  which  are  caused  by  projectiles   Bnch  as 
bullets,  pieces  of    shell,  or  bombs  striking  the  bone   at  high   velocity. 
The  effect  of  these  impacts  is  to  comminute  the  bone  and  generally  to 
destroy  or  completely  carry  away  some  portion  of  it. 
and    likewise    teeth,    frequently    have    so    great    a    proportion    of    the 
momentum' of  the  bullet  imparted  to  them  that    they  thema 
like  projectiles  and  tear  through  the  soft  tissues  in  a  radiating  manner, 
inflicting  very  large  flesh  wounds. 

As  you  know,  the  lower  jaw  is  the  most  loosely  attached  bone  in  the 
body,  though  worked  by  four  pairs  of  powerful  muscles  the  muscles 
of  mastication.  Therefore  it  happens  that,  when  the  bone  is  nol  onlj 
fractured  but  comminuted,  the  pull  of    the  mua  ring 

portions  of  jaw  is  unbalanced,  and  deviation 
the    result,    which    deviations   are    intensified    by    the    conti 
cicatricial  tissue,  and  the  case  is  further  complicated   b)  I 
of  vicious  adhesions  if  the  jaw  be  improperly  treated  or  nol 
all.     The  remaining  teeth  are  thrown  oul 

of  the  jaw  are  most  seriously  impaired.     Facial  deformity  resull 
the  patient's  life  is  made  a  misery  by  dribbling  of  sain 
of  the  breathing,   and   in   many  other   ways      The*    tl 

MH— 13 
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obviously  the  needs  are,  as  far  as  possible  or  desirable,  to  regulate  the 
remaining  portions  of  the  jaw — i.e.,  to  restore  them  to  their  proper 
positions  relative  to  each  other,  to  retain  them  sufficiently  rigidly,  and 
to  favour  Nature's  efforts  at  repair  by  every  means  in  our  power. 

To  effect  these  results,  apparatus  must  be  used  inside  the  mouth. 
This  apparatus  should  be  as  neat  as  possible,  as  mechanically  perfect 
as  possible  in  regard  to  its  construction,  and  the  principles  of  its  action 
should  offer  no  impediment  to  free  irrigation  of  all  parts  of  the  mouth„ 
should  be  as  hygienically  perfect  as  possible,  and  should  occasion  the 
patient  as  little  discomfort  as  possible.  The  production  and  adjustment 
of  such  apparatus  or  splints  as  these  are  obviously  outside  the  range  of 
action  of  the  general  surgeon.  The  work  is  inevitably  within  the  sphere 
of  the  dental  surgeon  or  stomatologist.  To  demonstrate  this  and  to  add 
to  our  knowledge  of  the  subject,  we  have  organized  the  collection  of 
dental  splints,  models,  skiagrams,  photographs,  &c,  now  on  exhibition  in 
this  building. 

Being  aware  that  the  greatest  amount  of  clinical  material  available 
to  us  was  to  be  seen  in  France,  several  of  my  colleagues  and  I  have 
been  over  to  France  somewhat  recently  to  study  the  conditions  under 
which  these  cases  were  being  treated  and  the  methods  adopted  there. 
We  found  that  organization  of  the  treatment  had  been  rapidly  developed 
during  the  progress  of  the  War,  and  that  now  all  these  cases  are 
being  assembled  in  special  hospitals  under  the  care  of  specialists ;  that 
no  time  was  now  lost  in  sending  men  wounded  in  the  jaws  direct  from 
the  Front  to  special  hospitals,  and  that  all  the  old  cases  which  had 
been  aimlessly  placed  in  other  hospitals,  and  therefore  neglected  as 
regards  jaw  treatment,  were  now  withdrawn  from  them  and  collected 
in  special  hospitals.  Various  cities — viz.,  Paris,  Lyons,  Bordeaux, 
Marseilles,  Bourges,  and  Clermont  —  are  now  made  stomatological 
centres. 

We  visited  Paris  and  Lyons,  and  found  in  each  of  these  cities 
admirable  organization  of  the  jaw  treatment,  and  invariably  a  dental 
surgeon  at  the  head  of  each  establishment.  In  Paris  the  jaw  cases  were 
divided  between  the  Dental  Department  of  the  American  Ambulance 
under  Dr.  G.  B.  Hayes ;  the  Military  Hospital  of  Val  de  Grace,  which 
has  one  wing  devoted  to  jaw  cases  under  Surgeon-Major  Leon  Frey,  his 
department  being  entitled  "  Service  de  Stomatologic  et  de  Prothese 
Maxillo-faciale  "  ;  the  Ecole  Dentaire  de  Paris,  coupled  with  the  Michelet 
Hospital  under  Dr.  Maurice  Roy,  and  a  private  hospital  of  the  Comtesse 
de  Grammont,  conducted  by  Dr.  Hotz — aggregating  about  1,000  beds 
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for  jaw  cases.     I  have  much  pleasure   in  announcing   that   Dr.  Ha; 
and  Dr.  Hotz  have  done  us  the   honour  of  coming  over  from  Paris  on 
purpose  to  be  present  at  this  meeting,  and  have  both  contributed  very 
valuable  material  to  the  exhibition. 

Dr.  Boy  has  sent  a  remarkable  collection  of  photographs,  and  J  >r. 
Frey  had  kindly  promised  to  send  us  what  he  called  "  un  petit  travail," 
but  greatly  regrets  not  having  been  able  to  get  it  ready,  through  bein- 
sent  away  on  Government  business. 

At  Lyons  we  found   a  wonderful   organization  under  Dr.  A.  1 
with  830  jaw  cases  assembled  in  six  large  hospitals,  the  central  institu- 
tion being  installed  in  a  large  school  building,  and  called  the  "  Hdpital 

stomatologic    et    Prothese    Bucco-faciale."       There    are    five    ot 
hospitals  annexed  to   this    central  hospital.       One  is  reserved  for  jaw 
injuries    complicated    by  wounds    of   the    sinuses    and    ear,  which    an 
under  the   care    of   an    experienced    oto-rhino-laryngologist   as  well 
the    stomatologist.       Another  is  reserved   for  jaw  injuries  complic. 
by  wounds  of    the  eyes,  and  has  a  regular  service  of   ophthalmology. 
Dr.  Pont  not  only  directs   this  vast  organization,  but   himself  does  all 
the    important    surgical    operations    such    as    osteotomies,    removal     of 
missiles,  insertion  of  adipose  grafts,  bone-grafte  well  as  all 

plastic  operations  for  mending  the  tissues  of  the  face  and  neck  which 
these  cases  may  require. 

Dr.  Pont  has  contributed  to  our  exhibition  an  album  of  phol 
of  cases  before  and  after  treatment  and  a  typewritten  illustrated  mi 
graph  on  the  methods  employed.     He  is  mobilized   and  under  ord- 
otherwise   he  would  also  have   honoured  us  with    his   presence   at   I 
meeting. 

I  will  here  take  the  opportunity  of  most  cordially  thankii 
heads  of  the  Service  of  Stomatology  whom  we  met  in   Prance  for  their 
unfailing  cordiality,  courtesy,  and  kindness.     They  were,  one  and  all. 
remarkably  kind,  and   spared   no  pains  to  be  of  the  greatest  possible 
assistance  to  us. 

In  the  early  days  of  the  War  Dr.  Pont   -tinted   an  ambulance  of 
thirty  beds  for  face  wounds.     It   began  work  on  September   L5,  I'M  1 
In    November,    1914,    the    War    Ministry    created    Pa]  and 

Bordeaux  as  stomatological  centres;   Marseilles,  Bourges,  and  Clermont 
have  since  been  added.     Dr.  Hayes,  in  his  report  dated   September  1. 
1915,   gives   the  number  of  his  staff  as  thirty-two  persons — including 
eight  dental  surgeons,  eight  dental  mechanics,  three  apprt 
nurses,  seven  auxiliary  nurses,  and  a  typist.     The  ambulance  con! 
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5G0  beds,  and  in  May,  1915,  125  of  these  were  occupied  by  jaw  cases. 
In  addition,  the  dental  department  was  treating  its  own  convalescent 
cases,  who  had  gone  out  and  were  residing  in  eleven  other  hospitals. 
The  construction  of  all  the  dental  splints,  other  apparatus,  and  dentures 
was  only  possible  by  the  assistance  of  the  trained  dental  mechanics  ; 
and  Dr.  Hayes  congratulates  himself  on  the  advantages  gained  by 
their  being  mobilized  for  this  purpose.  The  work  brought  the  general 
surgeons  and  dental  surgeons  into  co-operation  and  interdependence, 
and  they  always  worked  most  harmoniously.  Almost  every  case 
presented  fractures  with  loss  of  substance,  sometimes  amounting  to 
nearly  the  whole  jaw  or  half  the  face.  Means  were  devised  to  maintain 
fragments  in  their  normal  relation  during  healing,  and  later  on  lost 
parts  were  restored,  and  a  framework  was  arranged  to  support  the 
bone-grafts  or  whatever  plastic  operations  the  surgeons  decided  upon. 
Thus  it  was  possible  to  return  to  the  world  not  mutilated  wrecks, 
objects  of  horror  and  commiseration  as  they  had  come  in,  but  men 
presentable    and  happy. 

The  want  of  a  stomatological  service  early  in  the  War  resulted  in 
old  cases  coming  to  the  hospital,  their  mouths  sewn  up,  faces  distorted, 
mastication  impossible,  speech  very  difficult,  fractured  jaws  ununited 
or  displaced,  ossified,  or  ankylosed  in  wrong  positions,  the  work  of 
restoration  being  doubled,  and  requiring  either  surgical  operation  or 
long  and  tedious  treatment  for  regulation  by  means  of  complicated 
mechanical  apparatus. 

In  our  own  country,  at  Norbury,  near  Croydon,  there  exists  one 
military  hospital  specially  set  apart  for  jaw  cases,  which  is  excellently 
conducted  by  Mr.  J.  F.  Colyer  as  dental  surgeon  or  stomatologist, 
and  Captain  Holt,  the  local  R.A.M.C.  commandant,  who,  fortunately, 
cordially  supported  Mr.  Colyer  in  his  endeavour  to  make  the  hospital 
a  stomatological  centre. 

It  would  not  be  in  excess  of  the  requirements  if  a  special  hospital 
were  established  in  the  district  of  each  Command  in  the  United 
Kingdom.  In  my  opinion,  our  own  Army  dental  and  stomatological 
arrangements  have  always  suffered  from  the  lack  of  an  experienced 
and  competent  officer  on  the  staff  of  the  Director-General,  to  advise 
on  important  matters  in  connexion  with  dental  and  stomatological 
work,  to  help  in  the  organization  of  dental  service  at  home  and 
abroad,  to  be  responsible  to  a  certain  extent  for  the  execution  of 
plans  and  details.  In  Australia  and  New  Zealand  such  dental  officers 
have  been  recently  appointed. 
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Two  Fellows  of  this  Society  and  members  of  this  Section  who  have 
always  practised  dental  Burgery  before  the  War  ar<  I.  •  .•■  n  mi  (  olonel 
in  the  Royal  Army  Medical  Corps.     They  arc  both  known  as  eflB 

organizers,  and  are  eminent  as  teachers  of  dentistry,  with  long  hi 
experience.  Dunn-  the  War  they  have  distinguished  themselves,  one  at 
least  being  mentioned  in  despatches  for  distinction.  Their  servio 
the  War,  however,  have  been  used  in  an  ordinary  medical  capacity  and 
not  at  all  in  a  dental  capacity.  I  suggest  that  one  of  them  might  have 
been  even  more  useful  on  the  War  Office  Stat!'  as  a  Principal  Dental 
Officer. 

The  French  War  Minister  is  just  now  introducing  a  Bill  t<>  the 
Chamber  of  Deputies  to  extend  widely  the  use  of  dentists  in  the  Army, 
and  to  assure  to  them  a  rank  and  duty  proportionate  to  their  professional 
capacity  and  scientific  knowledge. 

I  am  sure  this  Society,  with  its  knowledge  of  the  personnel  ol 
profession,  would  place  itself  disinterestedly  at  the  service  of  the  \\ 
Office,  if  desired,  in  any  efforts  that  might  be  made  to  establish  B] 
hospitals  for  jaw  injuries  in  London  and  in  each  Command. 

I  venture  to  suggest  that  all  is  not  being  done  in  this  country  which 
should  be  done  for  soldiers  wounded  in  the  jaws  and  fare,  and  in  order 
to  assist  matters  I  also  venture  to  suggest  that   a  care  committee  for 
soldiers  wounded  in  the  jaws  and  face  should  be  formed,  the  obji 
which  committee  would  be  to  promote  the  interests  of  such 
only  while  still   in  the   Army   but   also  after  their   discharge,  when    it 
would  arrange  that  they  should  go  on  receiving  equally  skilful  < 
attention  at  special  hospitals  as  before.     The  nucleus  of  such  a  com- 
mittee has  been  formed,  and  it  is  to  be  hoped  it  will   n 
additions  and  support. 


Mr.  .1.  Lbwin  Payne. 

In  response  to  the  request  of  the  President  and  the  Council  ol 
this  Section,  I  have  the  honour  of  opening  the  discussion  upon  the 
subject    of    war    injuries    of    the    jaw-.        Personally,    1  that 

a  member  of   the    Section  with  greater  knowledge  and   larg< 
ence,  who  could  have  spoken  with  authority,  has  not  undertaken   the 
opening  of  this  debate.     I  must  add  that  even  ii   1  v.  nt  to 

undertake  a  complete  survey  of  the  whole  subject .   1   Bhould 
it    undesirable    in    the    presence    of    many    members    well    qualifi< 
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contribute  to  a  discussion  in  all  its  aspects  on  this  subject.  Moreover, 
the  President  has  assured  me  that  a  comprehensive  survey  is  not 
required  by  one  speaker,  and  that  it  is  desired  that  each  contributor 
should  rather  give  his  individual  experience  of  the  cases  he  has  seen 
and  of  those  that  he  has  been  called  upon  to  treat.  I  propose, 
therefore,  to  deal  briefly  with  the  types  of  cases  met  with,  the  nature 
of  the  displacements,  the  general  lines  of  treatment,  and  to  show  lantern 
slides  of  a  few  typical  cases  that  have  come  under  my  care. 

My  personal  experience  of  war  injuries  of  the  jaws  is  based,  first, 
upon  some  twenty-two  patients  who  have  come  to  me  for  treatment. 
In  addition  to  these  patients  I  visited  France  on  two  occasions,  in 
August  and  December,  1915.  At  each  of  these  visits  large  numbers 
of  soldiers  suffering  from  every  description  of  jaw  injury  were  seen 
under  treatment.  The  dental  surgeons  of  France  have  always  been 
noted  for  their  skill  in  this  branch  of  surgical  prosthesis,  and  it  would 
be  difficult  to  exaggerate  the  completeness  of  the  organization  and  the 
benefits  which  are  being  afforded  to  the  wounded  soldiers  of  that 
country,  and,  indeed,  indirectly  to  all  humanity,  by  the  work  which  is 
being  carried  on  in  various  hospitals  of  France.  The  President  has 
already  referred  to  this,  and  I  will  only  add  the  expression  of  my  own 
sincere  thanks  to  our  colleagues  there  for  the  kindness  and  help 
received  in  the  course  of  the  visits  of  the  past  nine  months.  I  would 
like  to  add  that  it  has  been  my  privilege  also  to  see  a  number  of 
patients  at  the  Croydon  and  Wandsworth  Military  Hospitals,  where 
such  excellent  work  has  been  accomplished  in  this  direction. 

In  discussing  war  injuries  of  the  jaws  we  are  considering  those 
severe  fractures  of  the  mandible  and  maxillae  arising  from  rifle  bullet, 
shell,  or  bomb  wounds.  Such  injuries  differ  from  the  ordinary  fractures 
met  with  in  civil  life  in  the  frequency  of  multiple  fractures,  the 
comminution  of  bone,  the  loss  of  substance,  the  degree  of  displace- 
ment of  the  fragments,  the  frequent  presence  of  foreign  bodies,  such  as 
pieces  of  teeth,  bone,  bullet,  or  denture ;  and  also  in  the  cicatrization 
of  the  soft  tissues,  which  frequently  leads  to  the  elimination  of  the 
buccal  sulcus.  To  these  injuries  may  be  added  the  complication  with 
other  wounds  of  the  face,  and  the  relatively  greater  frequency  of  injury 
to  the  superior  maxilla.  The  chief  trouble  is  nearly  always  in  connexion 
with  the  mandible,  which  is  recognized  as  being  the  most  used  bone  in 
the  body.  For  it  is  not  only  more  liable  to  serious  damage,  in  con- 
sequence of  its  exposed  position,  its  loose  attachment  to  the  skull,  and 
the  action   of    powerful    muscles,   but    displacements    also    tend    to    be 
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relatively  greater  than  in  other  bones  of  the  body.  The  mere  m  I 
bandages  and  other  external  appliances  Beldom  avails  to  correcl  the 
deformity.  The  question  has  been  asked:  [s  it  possible  to  divide 
these  injuries  into  a  number  of  typical  c  In   reply,  it   has  been 

suggested  that  they  might  be  grouped  into  old  and  new  cases,  the  old 
being  those  of  long  standing  and  those  in  which  the  bones  have  already 
become  united,  but  in  mal-position.  Other  divisions  might  I"-:  Bimple 
fractures  and  multiple  fractures;  or,  again,  fractures  with,  and  those 
without,  loss  of  substance.  Generally,  a  classification  denoting  the 
clinical  aspects  of  the  injuries  seems  to  present  a  more  complete 
grouping,    and    from    observations    made    upon  avestigated     1 

should  suggest  a  division  into  the  six  following   types:— 

(1)  Fractures  of  the  mandible,  without  displacemeni  of  the  lim 
occlusion. 

(2)  Single  fractures  of  the  mandible  with  lateral  displacement. 

(3)  Single  fractures  of  the  mandible  with  vertical  displacement. 

(4)  Two  or  more  fractures  of  the  mandible  with  loss  of  substanct  . 

(5)  Gun-shot  wounds  of  the  maxillae. 

(6)  Fractures  involving  loss  of  the  anterior  portion  of  the  mandible, 
the  maxillae,  or  of  the  whole  of  one  side,  together  with  the  soft  t 
adjacent. 

The  fractures   are   so  variable   in   character    that   it    i^   difficult    to 
include  every  form  without  making  a  long  list,  hut  I   believe  the 
types  will  embrace  almost  every  case. 

Fractures  of  the  jaw  in  war-time  arc  usually  accompanied  by  los 
bony  substance,  and  when  this  occurs  they  almost   invariably  preaenl 
some  type  of  deformity,  but  in  a  certain  small  cumber  ol  gun- 

shot wounds  of  the  mandible  there  may  be  found  no  disarrangemi 
the  line  of  the  teeth,  even  though  there  may  he  comminution  of  bone. 
These  cases  maybe  grouped  under  Type  I.     Fig.  1  Bhows  the  models 
of  such  a  case.     In  the  skiagram  (fig.  2)  th<    comminution  of  bone  is 
observable. 

Type  2:    Single  Fractures  of  the  Mandible  with  Lateral  Displa 
ment—The  wound    is  usually   bi  the    mental   foramen   and   the 

angle.     There  is  loss  of  substance,  the  jaw    is  pulled  '.aids  the 

injured  side,  and  the  occlusal  surfaces  of  the  teeth  lose  coi  tfa  tin- 

antagonizing  teeth,  the  function  of  articulation  being  no  long* 
The    fragments  of    the  jaw  tend  to  become  displaced    into   the 
caused  by  the  lesion.     Fig.  3  illustrates  lateral  displa 
a  fracture,  with  loss  of  substance,  at  the  ancle  of  the  mandible  on  the 
right  side. 
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Deformities  of  Type  3:  Single  Fractures  of  the  Mandible  with 
Vertical  Displacement.  —  These  are  commonly  found  in  the  incisor 
region  and  in  situations  where,  in  consequence  of  the  obliquity  of  the 
fracture  and  the  pull  of  the  muscles,  one  fragment  tends  to  slide  above 


Fig.  l. 


Fig.  2. 


the  other.     Such  vertical  displacement  is  seen  in  fig.  4.     There  was  no 
loss  of  substance  in  this  case. 

Type  4  :    Two  or  more  Fractures    of   the   Mandible   with    Loss   of 
Substance. — When  the  mandible  has  been  fractured  by  a  bullet  or  shell 
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wound  on  both  s.des,  the  anterior  fragment  will  be  drawn  backwards 
if  there  has  been  considerable  loss  of  substance  involving  the  basilar 
border.  In  other  cases  the  anterior  fragments  fall  forwards,  and  there 
is  usually  a  considerable  separation  between  the  upper  and  lower 
incisors.  The  posterior  fragments  are  drawn  together  toward 
middle  line,  and  if  the  fracture  involves  the  molar  region   thi 


Fig.  3. 


Fig.  4. 


the  jaw  will   tend  to  be   tilted   upwards.       I 

deformity  met  with  in  cases  of  Type  4  when  tl. 

substance  on  both  sides  down  to  the  basilar  bord<  r.     The  radii  . 

of  the  same  case  is  seen  in  fig.  G.     Fig.  8  sh 

patient's  mandible  with  deformity  of  Typi    I       I 
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as  shown  in  fig.  8,  with  the  models  articulated,  before  the  dental  treat- 
ment had  been  started. 

Type  -j  :  Gunshot  Wounds  of  the  Maxillae.  —  Maxillary  fractures, 
though  more  simple  to  treat  from  the  prosthetic  standpoint,  may  give 
rise  to  troublesome  suppuration  from  the  antrum  becoming  involved,  or 
from  some  tooth  or  missile  being  buried  deep  within  the  bone.  The 
■cranial  bones  are  often  fractured  by  the  same  injury,  and  the  risk  of 
subsequent  haemorrhage  must  be  remembered.  Fig.  10  is  a  radiogram 
of  the  fractured  maxilla,  showing  the  root  of  a  premolar  buried  deep 
an  the  substance  of  the  bone. 


Fig.  5. 


Type  6  :  Where  the  Anterior  Portion  or  more  of  the  Bone  and  Soft 
Tissues  have  been  carried  aicay. — These  are  the  most  severe  and  dis- 
tressing cases.  The  appearance  of  the  patient  is  ghastly,  mastication 
impossible,  speech-  very  difficult,  and  when  the  chin  and  symphysis 
have  been  shot  away  there  is  no  control  of  the  saliva.  Fig.  11  shows 
the  side  and  front  face  view  of  a  patient  who  had  lost  all  the  anterior 
portion  of  his  maxillae  from  the  second  molar  on  the  left  side  to  the 
second  premolar  on  the  right.  The  upper  lip  and  lower  portion  of  the 
nose  had  been  shot  away,  and  there  was  a  fracture  of  the  mandible  on 
the  left  side  with  loss  of  substance.  Fig.  12  shows  the  face  mask  and 
model  of  the  upper  portion  of  the  mouth  of  the  case  shown  in  fig.  11. 
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It  should   be  noted  that  the  greatest  destruction   is   Dearly  alv. 
found  at  the  point  of  exit  of  the  bullet.      Trismus  following  fracture 
of  the  mandible  is  common  in  cases  where  the  ascending  ramus  or  the 


Pio.  G. 

Radiogram  by  Dr.  A.  C.  Ji 


condyle  is  involved.     There  may  be  no  mal-occlusion,  bul   there  will  be 

loss  of  function. 

In   the  main    principles  of  the   treatment   of  jaw   injur  • 


74  Payne  :    War  Injuries  of  the  Jaw  and  Face 


Fig.  7. 


Fig.  8. 


Fig.  9. 
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probably  general  agreement  amongst  dental  U,H  „,,t 

be  surprising  if   the  methods  employed  are  i  ;is  the  qui 

of  men  that  have  undertaken  this  work,  for,  to  a  larg 
breaking  new  ground.       In   answer   to  the    question,   At    whal 
after  the  injury  should  the   aid   of  the  dental   Burgeon   be   called   in? 
I  would  say  emphatically  that  it  should  be  as  soon  ■•.  E  the 

wound  has  been  inflicted.     Even  if  it  be  not  possil 


Fig.  10. 
Radiogram  by  I>r.   II.  A.   I 


other  appliance  at  so  early  a  period,  the  denl  »n  will  1 

attend  to  the  cleanliness  of   the  mouth.       It  Bhoul  aly   be   b 

duty  to  decide    the  best    time  for  the    fitting  of   an  a] 
general  surgeon  does  not  always  appreciate  how  urn 
be  given  to  him  by  the  dental   surgeon   in  the 
tissues  ;    yet  it   is  essential   that   there  should    1 
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between  them.  A  lack  of  this  co-operation  often  leads  to  operations 
of  unnecessary  severity,  involving  the  destruction  of  living  tissues  which 
might  have  been  saved.  One  has  seen  cases  in  which  useful  teeth  with 
live  pulps  have  been  extracted,  whilst  septic  roots  have  been  allowed  to 
remain.  In  other  instances  the  soft  parts  have  been  sewn  up  around 
bony  fragments  which  were  still  displaced  ;  this  has  led  to  cicatricial 
contraction  of  the  soft  tissues,  which  only  complicates  the  trouble  when 
the  treatment  of  the  jaw  is  undertaken.  No  attempt  should  be  made  to 
perform  a  plastic  operation  for  the  purpose  of  closing  the  gap  until  the 
interdental  splint  has  been  placed  into  position.  The  dental  surgeon 
should  begin  his  work  immediately  after  the  patient  has  recovered  from 
the  condition  of  shock.  Such  promptitude  will  save  much  of  the 
restoration  to  occlusion  that  is  demanded  in  neglected   cases.     If  this 


Fig.  11. 


aid  for  any  reason,  however,  is  not  available,  these  cases  should  be 
transferred  as  soon  as  possible  to  a  hospital  where  it  is  always  at 
hand. 

Efficient  drainage,  as  in  all  septic  wounds,  is  the  first  essential 
principle  of  treatment.  Thorough  irrigation  of  the  parts  must  be  carried 
out  from  the  start.  Some  simple  antiseptic,  such  as  Wright's  saline 
solution,  should  be  used  from  an  elevated  tank  or  a  spray,  and  in  severe 
cases  this  must  be  repeated  by  the  nurse  every  few  hours.  Skiagrams 
should  be  taken  at  the  commencement,  during,  and  at  the  conclusion  of 
the  treatment ;  for  these  will  not  only  aid  materially  in  the  diagnosis,  but 
will  indicate  also  the  progress  and  success  of  the  treatment.  The  dental 
surgeon  must  see  that  the  teeth  in  the  mouth  are  freed  from  tartar, 
blood,  and  food.  Carious  teeth  should  be  temporarily  filled.  Septic 
roots  and  teeth  which   cannot  be  rendered   clean  should  be  extracted 
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as  soon  as  possible;  and  any  tooth  that  is  situated  directly  in  the  I b 
the  fracture  usually  has  to  be  sacrificed,  or  union  may  be  delayed.  Tin 
application  of  the  splint  should  follow  as  soon  as  it  can  be  borne  by  the 
patient.  Often  it  is  desirable  to  use  some  temporary  appliance  which 
can  be  replaced  by  the  permanent  splint  when  the  condition-  become 
more  favourable. 

Wounds  of  the  maxillae  usually  present   small  difficulty  in   regard 
to  restoration  as  compared   with  wounds  of   the   mandible,  becau 
the  attachment    of    these    bones  to  the  cranium.      The  maxillae  have 


Fig.  12. 


the  advantage  of  the  support  of  other  surrounding 

blood  supply.     In  most  of  these  cases  displacement  is  easily 

and  only  requires  holding  in  position  by  simple  bandages  or  bj 

a  suitable  appliance.    Support  may  be  obtained  from  the  mandible  when 

there  is  a  tendency  for  the  splint  to  move.  or.  if  the  mandibl. 

been  fractured,  by  extending  the  maxillary  splint  outside  the  mouth  and 

obtaining  stability  from  straps  passing  over  the  top  of  th< 

often  possible  in  the  upper  jaw   to  save  loose   teeth   that    in 

similar  damage  to  the  lower  jaw   would    be    1  «  "    be 
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avoided  union  usually  occurs   in   a  few  weeks,   but  the  chief   troubles 
arise    from  the  opening  up  of  sinuses  or  from   haemorrhage. 

When  sepsis  has  been  controlled  by  constant  irrigation  and  by  the 
removal  of  all  sources  of  irritation  such  as  the  bullet,  pieces  of  shell, 
septic  roots,  and  dead  bone,  the  next  important  step  in  the  treatment 
is  to  restore  what  may  remain  of  the  masticatory  apparatus  by  bringing 
back  the  fragments  of  the  jaws  into  a  position  which  permits  of  normal 
occlusion.  As  Surgeon-Major  Leon  Frey,  of  Paris,  has  so  well  explained 
in  the  Paris  Medical  of  August  15,  1915,  the  restoration  treatment  may 
be  divided  into  four  stages : — 

(1)  Eeduction  of  the  displacement  of  the  bony  fragments. 

(2)  Retention  of  these  fragments  in  the  position  which  allows  of 
normal   occlusion. 

(3)  Reduction  of  cicatricial  contraction,  the  restoration  of  muscular 
equilibrium,  and  the  remoulding  of  the  facial  contours. 

(4)  Fitting  of  a  permanent  prosthetic  appliance. 

It  will  not  be  possible  now  to  give  even  an  outline  of  every  type 
of  appliance  that  is  used  for  the  correction  and  restoration  of  jaw 
deformities,  but  it  may  be  said  in  general  that  the  more  simple  the 
appliance  the  better,  so  long  as  it  is  clean  and  efficient.  Some  splendid 
examples  of  the  work  which  can  be  accomplished  with  simple  apparatus 
have  been  shown  by  Dr.  Hotz  in  his  specimens  in  the  museum.  The 
aim  of  prosthetic  treatment  should  be  : — 

(1)  To  correct  the  deformity  and  restore  the  teeth  to  the  position  of 
normal  occlusion. 

(2)  To  retain  the  fragments  in  this  position  until  union  has  occurred. 
These  appliances  should  allow  modified  movements  of  the  jaw  to  occur. 
Rest,  not  absolute  fixation,  is  what  is  required  ;  in  fact,  union  will  occur 
sooner  if  passive  movements  of  the  mandible  are  allowed. 

(3)  Later,  some  form  of  denture  may  have  to  be  fitted  to  make  good 
the  gaps  left  by  lost  bone  and  teeth,  and  to  restore  the  functional 
activity  of  the  jaws.  The  appliances  employed  for  these  objects  may  be 
divided  into  three  groups  by  utilizing  terms  which  have  been  suggested 
in  separate  papers  by  Surgeon-Major  Frey  and  Mr.  Stanley  Mummery  : 
(a)  Inter-fragmental,  (b)  inter-maxillary,  (c)  cranio-maxillary. 

(a)  The  inter-fragmental  consists  of  splints  depending  for  their  grip 
and  action  upon  the  jaw  they  are  intended  to  correct. 

(b)  The  inter-maxillary  are  those  appliances  in  the  employment  of 
which  portions  of  both  the  mandible  and  the  maxillae  are  used  in  the 
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correction  of  the  deformity.     The  anchorage  i  one  jaw  and 

the  force  is  exerted  upon  the  other. 

(c)  The  cranio-mcuiUanj  type  of   apparatus,  ae  ;ises 

when  teeth  are  absent  in  both  jaws,  or  when  the  teeth  are  I 
to    support    the    bands,    ligatures,    or    flanges    of    an     in!  llary 

apparatus,  or  in   cases  where  both  jawrs  have  been   i: 

It  has  been  suggested  that  the  employment  of  an  ii  .1  >|>lint 

at  an  early  stage  tends  to  promote  sepsis.     This  is  an  entirely  i 
idea.      Splints,    properly    constructed,  should    not    only   be    easily 
clean,  but  should   reduce  the    period  of  suppuration   by  g   the 

mobility  of  the  fragments,  and  by  assisting  the  irrigation  of  the  | 
Also,  it  must  be  remembered  that  a  well-fitting  splint  •.  •  rably 

reduces  the  discomfort  of  the  patient.  Moreover,  the  use  of  mechanical 
restoration  appliances,  as  soon  as  possible  after  the  infliction  "f  the 
wound,  will  prevent  the  cicatricial  tissue  from  pulling  the  remaining 
portions  of  the  jaw  out  of  their  normal  place  during  tin-  pr< -cess  of 
healing.     During  the  third   stage  in  the  treatment  !  sage, 

both  manual  and  electrical,  by  competent  nurses  should  be  adopl 
restore  muscular  equilibrium,  and  care  should  be  taken  to  gnai 
cicatricial  contraction.  Fortunately,  cicatricial  tissue  is  peculiar! 
sponsive  to  pressure.  An  appliance  with  gradually  increasing  pr< 
may  be  employed  to  stretch  the  cicatricial  band,  and  in  this  mam 
restore  a  lost  sulcus. 

To  sum  up,  the  conditions  favourable  to  osseous  union  are  : — 

(1)  Rest  for  the  fragments. 

(2)  The  removal  of  foreign  bodies  from  the  region  of  the  lesion. 

(3)  Cleanliness  of  the  mouth  and  its  surroundings. 

(4)  Massage. 

The  subject  of  bone-grafting  and  bone-plating  I  must  l<  hose 

who  have  had  more  personal  experience  in  this  treatment.  I  will  only 
say  that  of  the  six  or  eight  cases  of  bone-grafting  in  the  mandible  that 
I  have  seen  the  grafts  taken  from  the  tibia  seemed  to  be  the  more 
successful. 

The  time  has  not  arrived  for  dogmatic  statements  in  v  the 

details  and  methods  of  treatment  of  these  war  in; 
doubtless  there  will  be  differences  of  opinion  Q] 
been  expressed  in  this  paper.     Nevertheless,  I  would  say,  in  conch 
that  I  believe  there  will  be  general  agreement  amongst  dental  surgeons 
upon  these  four  points : — 
mh — 14 


80  Hayes :    War  Injuries  of  the  Jaw  and  Face 

(1)  That  nearly  all  the  jaw  injuries  of  the  War  require  some  dental 
treatment. 

(2)  That  the  dental  treatment  should  be  commenced  as  early  as 
possible. 

(3)  That  the  patients  should  be  referred  to  dental  surgeons  who 
have  made  themselves  familiar  with  the  treatment  of  jaw  injuries. 

(4)  That  it  would  be  greatly  to  the  advantage  both  of  the  patient 
and  the  surgeon  if  all  of  these  cases  were  segregated  in  special  hospitals 
devoted  to  this  class  of  work. 


Dr.  George  B.  Hayes.1 

I  bring  to  you  greetings  of  the  Dental  Staff  of  the  American 
Ambulance  at  Neuilly,  and  assurances  of  their  hearty  support  in  your 
efforts  towards  the  establishment  of  proper  lines  of  treatment  and 
proper  organization  of  service  in  this  field  of  work,  which  has  brought 
the  general  surgeon  and  the  dental  surgeon  into  a  far  more  intimate 
and  interdependent  relation  than  ever  before,  and  has  demonstrated 
not  only  the  advantages  to  be  gained,  but  the  necessity  of  their  mutual 
consideration  and  co-operation.  It  is  a  privilege  and  honour  to  be 
present  on  this  occasion,  and  to  take  part  in  a  discussion  by  such  a 
distinguished  body  of  men.  As  a  result  of  our  efforts  I  have  brought 
with  me  thirty  cases  out  of  380,  which  have  been  treated  by  my  staff, 
with  the  hope  that  ■  from  our  work  and  experience  some  benefit,  slight 
as  it  may  be,  may  accrue  to  those  of  you  who  have  not  yet  had  the 
advantage  of  extensive  treatment    of  these  cases. 

From  visits  to  various  hospitals,  and  from  reports  distributed,  it 
would  seem  that  successful  results  are  being  obtained  by  means  and 
methods  wholly  different,  dependent  upon  individual  ingenuity  and  upon 
a  particular  disposition  or  preference  for  certain  kinds  of  appliances, 
but  all  necessarily  aiming  towards  the  restoration  of  the  injured  parts 
to  normal  forms  and  functions.  No  new  pathological  problems  or 
conditions  have  been  met  with.  The  difficulties  encountered  are  due 
to  the  variety  and  complexity  of  conditions  presented,  which  demand 
most  careful  consideration.  The  presence  or  absence  of  a  single  tooth 
on  a  fractured  portion  may  suffice  entirely  to  change  the  method  of 
treatment,  while  other  factors  such  as  trismus,  ankylosis,  partial  con- 

1  Chief  Dental  Surgeon  at  the  American  Ambulance  at  Neuilly,  France. 
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solidation,   the    presence    of    sequestra,   foreign    bodies,   and 
adhesions,  necessarily  influence  the  immediat* 
determine  the  final  method  of  treatment. 

These  problems  are  being  successfully  solved   by  -killul    men  in 
various  centres  in  France,  where  special  departments  have  been  i 
ized  for  these  cases,  and  a  list  recently  obtained  from  the   Deparl 
of  Health  (la  Sante)  mentions  twenty-nine  such  centres. 

From  personal  experience  the  greatest  advani  m   to  obtain 

where  these  cases  are  centred  in  a  general  hospital,  uniting  under  the 
same  direction  the  different  specialists  called  upon  for  assistance,  and 
especially  is  this  true  owing  to  the  frequent  complications  arising  from 
additional  wounds  of  the  body  and  extremities  necessarily  r<  tarding  the 
period  of  convalescence  or  the  moment  when  the  patient  might  In- 
transferred  to  a  special  clinic. 

The  principal  treatment  in  these  cases  falls  upon  the  dental 
and  the  ultimate  success  depends  upon  the  building  ap  and  restoration 
of  the  jaws  as  a  skeleton  or  framework  upon  which  the  final  plastic 
operation  is  rendered  possible.  This  fact  became  evident  a  N  \v  months 
after  the  beginning  of  the  War  by  the  arrival  of  cases  which  had  come 
into  hospitals  without  a  dental  surgeon.  They  had  passed  beyond  the 
general  surgeon's  help.  They  were  cured  of  infection,  their  wounds 
had  healed.  Many  had  received  a  finishing  plastic  operation,  hut  the 
buccal  orifice  had  been  so  diminished  that  it   was  impoe  make 

a  thorough  examination  of  the  mouth  or  to  introduce  an   impr< 
trav.     They  came  with  faces  distorted,  mastication  render, 
fractured  parts  not  only  displaced  but  consolidated,  necessitating  tor  the 
reduction  of  the  fractures  either  a  radical  surgical  operation  or  a  long 
and  tedious    treatment,  for  which    some    special    apparatus  had   I 
made. 

The  French  were  not  long  in  creating  Bpecial  centres  for  thi 
these  cases,  and  it  is  of  importance  to  note  that   in  tin    recent   order  to 
evacuate  such  wounded  as  could  walk   (in  preparation  for  an 
influx  of  other  wounded)  the  jaw  cases  were  alio-,. 
removed  to  a  hospital  similarly  equipp- 

Much  has  been  done,  but  much  remains  to  be  ddn< 
the  special  centres  already  created.     Then-  should   In-  dental 
at  the  front  to  give  first-aid  in  these  cases,  to  decide  what  remaining 
fragments  of  jaws  and  teeth  should  b<  and  what 

sho°uld  be  equipped  for  temporarily  wiring  I  ^'ng 
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of  simple  splints.  They  should  see  to  the  proper  bandaging  when  indi- 
cated, and  prevent  indifferent  or  contra-indicated  bandaging,  which  in 
many  cases  only  tends  to  increase  the  deformity. 

The  subject  of  war  injuries  of  the  jaw  includes  so  much,  that  it  is 
difficult  to  know  where  to  begin  and  where  to  end.  Many  questions 
involving  the  treatment  of  these  wounds  are  undergoing  renewed  and 
general  study — any  one  of  which  might  alone  take  up  the  time  of  this 
meeting  : — 

(1)  The  choice  of  disinfectants  and  methods  of  application. 

(2)  Bandages  and  contra-indications. 

(3)  The  making  of  interdental  splints,  together  with  a  study  of  cases 
requiring — 

(4)  Fixation  of  the  mandible. 

(5)  Indications  for  the  extraction  of  certain  teeth. 

(6)  Means  of  overcoming  trismus  and  its  treatment. 

(7)  Indications  for  bone-grafting  and  choice  of  tissue  to  be  grafted. 

(8)  The  relative  advantages  of  different  kinds  of  force  and  means  of 
application  in  the  reduction  of  fractures. 

(9)  A  proper  classification  of  these  cases  in  reference  to  the  line  of 
treatment  to  be  followed,  with  definite  stages  of  operation. 

Much  of  this  work  is  new,  and  the  best  means  and  methods  have 
yet  to  be  determined,  when  careful  statistics  shall  have  been  compiled, 
but  from  the  great  number  of  cases,  from  the  interest  aroused,  and 
from  the  favourable  conditions  under  which  the  various  branches  of 
surgery  have  so  happily  been  united — especially  in  this  Society — much 
is  to  be  expected,  and  we  look  forward  to  the  establishment  of  definite 
lines  of  treatment  between  the  general  and  dental  surgeon  as  to  priority 
of  operation,  especially  in  cases  involving  extensive  loss  of  soft  tissue, 
cases  where  an  immediate  closing  of  the  wound  would  greatly  multiply 
the  difficulties  subsequently  to  be  overcome  in  reducing  the  fracture, 
or  where  the  delay  necessary  for  the  adjustment  and  fixation  of  an 
apparatus  to  prevent  displacement  and  vicious  union  would  render  a 
final  plastic  operation  less  satisfactory  through  the  formation  of  scar 
tissues  and  great  cicatricial  contraction. 
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Dr.  Hotz. 


I   am    invited    by  your  President  I  i    few  words  <»n   g<  aeral 

principles  in  the  treatment  of  jaw  fractures  produced  by  bullets  or  Bhell 
splinters.     First  of  all,  may  I  venture  the  opinion  that  in  all  jaw  ■ 
combined  with  an  extensive  destruction  of  the  surroundii  .  the 

general  surgeon  should  call  the  dental  surgeon  into  consultation,  and 
perhaps  take  his  advice  before  undertaking  any  plastic  facial  restoration. 
This  co-operation  would  be  beneficial  to  the  wounded  and  Bave  many 
of  them  from  unnecessary  and  prolonged  pain.  The  facial  restoration 
would  be  much  easier  and  more  rapidly  accomplished  if  the  fractured 
maxillae  were  first  restored  to  their  normal  position  ;  for  if  tl 
intervenes  first,  the  correct  plastic  restoration  becomes  almost  impossible 
from  an  aesthetic  point  of  view,  and  the  re-establishment  <>t  the  normal 
occlusion  is  postponed  for  a  long  time,  thus  allowing  the  fragments 
of  the  maxillae  to  ossify  in  a  faulty  position.  This  requires  -urgical 
intervention  afresh  in  order  to  enable  the  dentist  to  establish  normal 
occlusion.  Professor  Turner,  the  surgeon  in  charge  of  Ambulance  39, 
in  Paris,  who  did  me  the  honour  of  asking  me  to  take  charge  of  the 
jaw  cases,  proposed  that  I  should  undertake  the  treatment  of  tl 
fractures,  and  only  seek  his  aid  when  I  thought  that  the  conditions 
were  favourable  for  his  intervention. 

The  object  of  the  dental  surgeon  in  the  treatment  of  jaw  fractures  is 
to  re-establish  normal  occlusion  and  restore  the  masticatory  functions. 
At  the  present  time  we  are    all    familiar  with  the  various  appliances 
and  splints  that  are  employed  to  accomplish  this 
has    his    preference    and    uses  his  personal    judgment   with 
obtaining  the  result  he  aims  at. 

I   am  in  favour  of  simple  rubber  splint,  in  most 
exception  of  those  few  in  which  a  steady  maintenance   of   the    frag- 
ments   is    indicated.       Such  an   indication  is    th-   case   in   which 
of    the    masticatory  muscles  have   been  severely   bruised   01  cut,   and. 
consequently,  the  remaining  muscles  pull  the  fragments  ap,  down,  in 
or    outwards    to    such    an  extent  that  the   splint 
cemented    to   keep    the    parts    steadily    together    for 
of  time.     I  object  altogether  to  intermaxillary  wiring,  as  ti 
the  risk  of  an  ankylosis  being  set  up.     The  Me  rub 

metal    splints   permits   of   pressure   being    applied    to    the    max. 
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well  as  to  the  teeth;  this  is  a  very  important  factor  when  great 
pressure  is  necessary  to  move  the  fragments  into  their  proper  place. 
The  remaining  teeth,  especially  those  hear  the  fracture,  are  generally 
loosened,  and  will  easily  yield  to  pressure.  In  fact,  many  of  the  teeth 
situated  as  above  mentioned  exfoliate  in  within  a  month  or  two,  or 
sometimes  they  remain  painful,  produce  irritation  of  the  gums,  and 
finally  have  to  be  removed.  Then  we  discover  that  the  roots  have  been 
fractured  in  their  alveoli.  In  many  cases  we  have  to  use  pressure  from 
without  —  over  the  chin  or  the  cheeks.  For  this  purpose  we  may 
employ  linen  bandages,  or  manufacture  special  chin  cups  of  rubber 
or  metal  with  hooks  fastened  to  them  for  the  attachment  of  elastic 
bands,  that  will  allow  of  a  pull  in  the  direction  indicated  by  the  case. 
I  need  not  go  into  further  detail  respecting  this  question,  so  I  will 
touch  quite  briefly  upon  another  very  important  item  —  namely,  the 
hvgiene  of  the  wounds  of  the  oral  cavity.  We  have  all  observed  that 
when  the  wounded  come  from  the  Front  their  mouths  are  in  a  terribly 
septic  condition.  The  pernicious  odour  emanating  from  the  oral  cavity 
is  simply  unbearable,  and  must  be  got  rid  of  rapidly.  I  believe  a  good 
method  of  effecting  this  is  to  suspend  a  recipient  fitted  with  a  rubber 
tube  and  a  glass  cannula  above  the  head  of  the  patient.;  to  fill  it  with 
a  light  tepid  solution  of  iodine  (from  5  to  10  per  cent.)  or  chloride  of 
sodium,  and  to  wash  out  the  oral  cavity  thoroughly  from  three  to  six 
times  a  day  according  to  the  septic  condition  present.  The  improve- 
ment that  results  is  simply  wonderful  if  the  nurse  follows  the  directions 
correctly :  in  two  days  the  fever  abates  and  the  foetid  odour  disappears 
entirely.  We  may  then  approach  the  patient  for  a  thorough  examina- 
tion and  begin  the  correction  of  the  fractures. 


Mr.  J.   F.  Colter. 

My  contribution  to  the  discussion  this  evening  is  purely  from  the 
practical  point  of  view.  I  want  to  describe  to  you  briefly  the  result 
of  experiences  in  connexion  with  the  Croydon  War  Hospital. 

Croydon  War  Hospital  has  five  divisions,  and  embraces  about  1,000 
beds.  It  is  a  hospital  under  the  Eastern  Command,  and  into  it  special 
cases  are  brought ;  for  example,  cases  of  nerve  injuries,  joint  injuries, 
ear  diseases,  and  cases  of  gunshot  wounds  of  the  jaw.  So  far,  we  have 
had  something  like  200  cases   through  our  hands,  and  at  the  present 


OdontoJogical  Section 

time  we  have  in  that  hospital  close  upon  L30  patients.  I  a 
at  the  outset  that  up  to  the  present  time  we  have  dealt  with  j 
nothing  but  ununited  fractures.  Many  of  the  patients  whom  we  have 
had  to  deal  with  have  been  injured  six  months,  or  even  a  year.  !  do  aot 
regret  that  because,  as  a  matter  of  fact,  owing  to  mistakes  in  treatment 
which  we  have  seen  we  have  learned  how  treatment  Bhould  be  carried 
out  in  future  cases. 

There  are  one  or  two  points  in  connexion  with  the  routine  treatment 
about  which  I  should  like  to  speak.     As  soon  as  a  patienl    is  admitted 
into  the  hospital  a  peroxide  of  hydrogen  month-wash  is  used  every  two 
or  three  hours,  and  a  2  per  cent,  solution  of  iodine  is  applied  to  the  gums 
once  every  day.     Skiagrams  are  obtained  and  short  notes  made, 
patient    is    then  taken  to    the    operating  theatre  and  given 
anaesthetic,  usually  chloroform.      We  then  ascertain  how  far  W( 
reduce  the  various  fractures.     The  septic  teeth  are  removed,  as  well  as 
the   teeth    on    either    side   of   the  fracture.     That   is   a  universal   rule 
throughout  the  hospital,  and  those  of  you  who  have  seen  the  work  of  the 
hospital  will  realize  the  immense  practical  importance  of  that  measure. 
If  that  were  done  in  the  case  of  all  patients  with  war  injuries  of  the 
jaws,  the  country  would  be  saved  thousands  of  pounds. 

The  next  step  consists  in  the  adaptation  of  splints  ;  these  are  not 
necessarily  fixed  at  the  time — we  often  leave  the  fixation  for  tv. 
three  days.  In  many  cases  splints  are  allowed  to  remain  removable,  for 
lam  one  of  those  who  believe  that  some  degree  of  mobility  in  certain 
fractures  is  useful.  Still  more  important,  we  never  think  of  fixing  the 
splints  until  we  are  quite  certain  we  have  got  rid  of  all  sources  oi  sepsis. 
When  the  patient  is  practically  convalescent,  and  the  fracture  has 
pletely  healed,  a  retention  splint  is  inserted. 

There  arises  here  another  very  important  practical   point.      We  are 
dealing  with  a  military  question,  and  we  are  there  to  make  these  men 
efficients.     If  we  return  these  men  straight  away   to  their  depots,  they 
go  sick  because   they   are   unable  to   masticate   their   food.      Then 
they  are  now  being   put  through  a  dietetic  course  before  leaving  the 
hospital  :  we  pass  from  a  fluid  diet  to  a  minced  diet,  then  to  a  i 
diet,  and,  lastly,  to  a  roast  diet.     So  we  are  now  turning  men  out  to 
their  depots  efficient  so  far  as  their  masticatory  powers 
I  am  fortunate  in  having  as  my  commanding  officer  Captain  Bolt,  who 
is  heart  and  soul  in  sympathy  with  the  work;    and  when    1 
this  course  to  him  he  set  out  with  all  his 
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and  this  was  a  matter  of  some  difficulty,  as  it  must  be  remembered  that 
the  diets  had  to  be  arranged  within  the  military  standard.  Another 
advantage  of  bringing  together  cases  of  the  character  we  are  discussing 
to-night  is  in  connexion  with  the  nursing,  for  in  jaw  cases  this  involves 
special  knowledge.  I  am  pleased  to  say  that  at  the  Croydon  War 
Hospital  the  nursing  is  carried  out  in  a  most  efficient  manner;  there 
is  a  spirit  of  enthusiasm  pervading  the  nursing  staff,  and  the  happy 
results  we  have  had  are  in  a  great  measure  due  to  excellent  nursing. 

A  point  of  some  importance,  also,  is  that  the  man  with  a  fractured 
jaw  is  rather  a  hideous  sight,  and  if  he  is  in  a  ward  with  miscellaneous 
cases  he  is  apt  to  be  very  self-conscious  and  bashful,  feeling,  perhaps, 
that  life  is  not  worth  living.  But  if  he  is  with  other  men  who  have 
been  similarly  injured,  he  finds  that  life  is  worth  living. 

I  will  now  pass  to  discuss  the  question  of  certain  displacements. 
Many  of  the  cases  of  fracture  in  the  region  of  the  incisor  teeth  which 
look  serious  are  not  so  serious.  If  there  is  a  slight  fracture  of  the  lower 
part  of  the  jaw,  the  first  thing  which  happens  is  that  the  lower  part 
of  the  mandible  engages,  and  there  is  a  tilt  inwards  of  the  fractured 
portion.  There  may  be,  apparently,  a  considerable  amount  of  deformity, 
but  that  is  easily  overcome.  If  a  shot  has  gone  completely  through, 
carrying  away  the  mandible  vertically  between  the  canines,  two  points 
engage  together,  and  there  is  a  parrot-shaped  mouth  and  loss  of  chin. 

The  most  important  displacement  which  we  have  to  consider  in  the 
treatment  of  jaw  injuries  is  that  which  occurs  when  there  is  a  fracture 
in  the  region  of  the  last  molar  tooth.  In  all  the  cases  in  civilian  prac- 
tice, that  posterior  fragment  usually  moves  upwards  and  inwards.  But 
in  many  of  these  war  cases  the  impact  of  the  shot  drives  the  larger 
fragment  inwards  and  the  posterior  fragment  moves  forwards  and 
outwards. 

Most  of  the  fractures  which  we  have  to  deal  with  in  these  cases 
involve  loss  of  tissue  ;  there  is  often  a  loss  of  tissue  to  the  extent  of  \  in. 
or  |  in.,  and  a  very  large  proportion  of  the  cases  have  double  fractures. 
The  problem  as  to  how  to  treat  these  is  a  very  difficult  one.  If  you  take 
an  ordinary  case,  what  you  find  is  that  the  posterior  fragment  is  held 
up  in  position  by  its  occlusion  with  the  upper  teeth  and  is  unable  to 
move  forward,  whereas  the  anterior  fragment  slews  round  to  the  injured 
side.  If  the  anterior  fragment  is  brought  into  correct  position  a  gap 
remains  between  the  fragments  and  only  fibrous  union  will  occur,  but 
if  the  anterior  fragment  is  kept  in  place  and  the   molar  teeth  on  the 
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maxilla   opposing  the  lesser  fragment  are  removed,  this  fragment  will 

swing    forward    and   osseous  union  will  take    1 

who  are  here  for  your  inspection  I  will  show  ...  ,n  whom  I 

has  happened.     It  is  a  very  important  point  in  the  treatment  of  these 

fractures. 

I  shall   not  speak  at  any  length  abont   splints,  because  the  splints 
which  are  used  in  the  Croydon  War  Hospital  are  simple  in  the  i 
But  there  is  one  type  to  which  I  would  like  to  refer,  and  that  is  the  I 
which   one   might    call  a    skull-and-mandihle  splint.       It  <  I  a 

metal  splint  moulded  to  the  outside  of  the  mandible  in  a  knitted  skull- 
cap. These  splints  can  be  easily  made  out  of  aluminium  by  anybody, 
and  the  caps  can  be  knitted  by  the  ladies  of  the  district.  In  Croydon 
we  have  a  most  ingenious  ally  in  the  Recorder  of  the  Borough  ;  he 
not  only  makes  these  splints  for  us,  but  devises  many  other  things.  In 
all  these  cases  an  outside  splint  covering  the  mandible  is  of  the 
comfort  to  the  men.  We  do  not  use  this  splint  for  keeping  the  fracture 
in  position,  but  rather  to  give  rest  and  support  to  the  mandible. 

Another  point  is  the  cause  of  fractures  being  ununited.     Obviously 
the   cases  of  ununited   fracture  can  be  grouped  as  respectively  due  to 
two  causes  :   (1)  The  presence  of  a  foreign  body  between  the  fragmenl 
(2)  want  of  rest. 

The  main  reason   of  an  ununited  fracture  is  the  presence  of  the 
teeth  in  the  line  of  the  fracture;  they  practically  art  as  a  foreign  body. 
and  are  a  source  of  sepsis  and  prevent  healing.     Time  after  time 
have  had  men  admitted  with  ununited  fracture  of  six  or  eight  months' 
duration,  and  on  removal   of  the  teeth  the  fractures  have  got  well  in 
about  three  or  four  weeks.     You  will  therefore  realize  why   I   mention 
that  in  these  fractures  the  removal  of  those  teeth  should  be  nndertafa 
straight  away.     Another  very  important  point  is  t<>  make  sure  you  b 
not  a  foreign  body  between  the  fragments.     At  the  Croydon  Hospital 
we  have  not  yet  a  special  radiographic  apparatus,  Buch  in 

dental  hospitals,  and  we  have  been  at  some  loss  of  it  : 

but  I  ask  my  radiographer  to  tell  me  whether  then 
between    the    fragments.       Once  or  twice    the    radiogram  no 

foreign    body  and  we  have  put  up  the  fracture,  only  to  find,  a:' 
weeks,  that  a  foreign  body  has  appeared.     That  ot  and 

healing   occurred.     Every  foreign   body  between    fi  which 

missed  means  a  delay  of  six  weeks. 

The  other  of  the  two  point-  I  mentioned  is  the  want  of  r-  St.      Many 
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of  these  patients  are  sent  in  having  a  see-saw  movement ;  that  is  to  say, 
the  posterior  fragment  is  upwards  and  the  anterior  fragment  down- 
wards ;  and  every  time  the  man  tries  to  close  his  jaw,  down  goes  the 
posterior  fragment  until  the  teeth  in  the  anterior  fragment  are  in 
occlusion.  We  have  had  many  instances  of  this  kind,  and  we  find  that 
directly  we  give  rest  to  the  fracture  by  removing  the  upper  teeth  these 
cases  get  well  rapidly. 

The  next  point  is,  that  sinuses  in  connexion  with  fractured  jaws  are 
due  to  some  cause,  and  in  the  majority  of  cases  a  septic  tooth  is  the 
culprit. 

A  very  important  problem  in  ununited  fracture  concerns  fractures  in 
malposition.  That  includes  a  large  part  of  the  work  we  have  to  do. 
We  see  many  cases  in  which  the  anterior  fragment  has  slewed  across. 
I  have  found  by  experience  that  the  best  way  to  treat  these  is  by  means 
of  "  stretching  plates."  We  make  a  splint  to  the  upper  jaw  and  one  to 
the  lower  teeth,  and  by  a  hook  we  drag  the  mandible  as  far  across  to 
the  normal  as  we  can,  and  adjust  the  two  splints  in  position  and  then 
unite  them.  The  splint  is  put  into  place,  and  the  mandible  drawn 
forcibly  into  place,  and  in  about  twenty-four  hours,  the  soft  tissue 
having  stretched,  the  mandible  engages  easily  into  the  splint.  In  this 
position  it  is  allowed  to  rest  three  or  four  days,  and  "is  then  pulled 
further  into  position.  When  wTe  have  pulled  the  mandible  to  the 
correct  position  the  splint  is  fixed. 

As  practical  persons,  it  is  very  important  for  us  to  discuss  how  far  it 
is  advisable  to  obtain  an  ideal  jaw.  I  am  sceptical  as  to  whether  it  is 
right  always  to  attempt  this.  The  general  principles  which  I  have  set 
for  my  own  guidance  have  been  :  (1)  The  lives  of  these  patients  have  to 
be  saved,  and  no  dental  treatment  can  be  carried  out  until  this  has  been 
achieved ;  (2)  Next  I  aim  at  getting  osseous  union,  and  if  I  can  get  it 
with  good  occlusion  well  and  good.  But  if  I  risk  losing  osseous  union 
by  aiming  at  normal  occlusion,  I  let  good  occlusion  go  rather  than  allow 
the  patient  to  have  a  fibrous  union.  I  have  a  case  in  mind  in  which  the 
ideal  was  aimed  at,  and  after  six  months  there  is  still  fibrous  union. 
If  in  this  case  one  had  been  content  to  let  the  mandible  contract  J  in. 
there  would  have  been  osseous  union  with  a  good  masticating  area,  and 
the  man  would  have  been  efficient  in  four  months. 

We  must  also  take  into  consideration  the  value  of  the  teeth  which 
remain  in  the  mandible.  If  the  teeth  are  not  of  value,  you  can  afford  to 
contract  the  mandible,  because  a  slight  reduction  in  the  mandible  is  of 
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advantage  when  making  a  denture.     So  when   there   is  a  Blight    I 
of  tissue  I  am  more  inclined  to  allow  osseous  onion  to  take  place,  with 
a  slight  reduction  in  the  contour  of  the  mouth.     At  the  back 
mouth  I  get  over  the  difficulty  by  releasing  the  posterior  fragment   and 
allowing  it  to  move  forward. 

The  treatment  of  the  scars  also  forms  a  large  section  in  our  treatment 
of  these  cases.  We  cut  away  the  scar  tissue  freely  from  the  bone  by 
means  of  scissors,  and  adopt  forcible  stretching  of  the  sofl  by 

means  of  a  plug  of  vulcanite.      It  is  then  remarkable  the  way  in  which 
these  depressed  scars  will  flatten  out,  and  I  am  sure  that   by  this  m< 
we  shall  avoid  some  plastic  operations.     Further,  it  is  obvious  that  if 
the  scar  tissue  is  soft,  a  plastic  operation,  if  necessary,  will  be  more  liki 
to  be  a  success  than  if  it  is  attempted  with  scar  tissue  adherent. 

Another   type  of    case  is  the   "stiff  jaw,"   which  so  often    foil 
fractures  of  the  ascending  ramus.     If  you  treat  these  in  the  ordinary 
way  with  the   screw  gag   you  exaggerate    the    deformity    which    tl 
have.     When  they  open  their  mouth  it  is  with  an  inclination  towards 
the  affected    side.     We  have   got   a   splint  for  these  cases  which  \ 
designed  by  Captain  Holt.     There  is  a  plate  covering  th<    upper  and 
lower  teeth,  and  by  means  of  two  screws  we  can  bring  about  a  parallel 
opening.     It  is  put  in  and  kept  in  by  night  and  left  out  during  the 
day.     The  way  to  treat  these  cases  in  which  scars  have  to  be  stretched 
is  to  use  continuous  stretching  over  a  definite  period.     You  get  a  better 
result  by  stretching  for  twelve  hours  and  then  giving  twelve  hour-'  i 
than  by  stretching  for,  say,  ten  minutes  every  three  or  four  hours. 

Another  point  I  wanted  to  speak  on  was  that  of  bea»-grafting.  Dp 
to  the  present  we  have  had  two  patients  bone-grafted,  and  they  ait 
both  going  on  successfully.  I  am  extremely  interested  in  tin 
also  Sir  Frederic  Eve,  for  in  the  method  of  treating  fractured  jaws 
with  loss  of  bone  success  will  largely  turn  on  the  results  of  In- 
grafting. If  one  can  rely  on  the  success  of  bone-grafts,  clearly  we 
shall  be  more  inclined  to  aim  at  an  ideal  jaw. 

Those  who  have  been  to  the  Croydon  War   Eospital  will  agree  that 
there   is    nothing    special    about    the   treatment    there.      Tl  "f 

fractured  jaw  are  treated  on  the  same  lines  as  fractui  ther  bom 

The  first  necessity  is  cleanliness,  the  second  is  rest. 

By  the  consent  of  the  Colonel  commanding  the  division,  1  ha 
allowed  to  bring  for  your  inspection  twenty  of  the  i  ill 

be  pleased  to  explain  to  you  afterwards  the  m<  I  treatn* 
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Under  the  rules  of  the  Royal  Army  Medical  Corps,  we  publish  our 
papers  in  the  Journal  of  the  Boyal  Army  Medical  Corps,  and  it  may 
interest  you  to  know  that  the  first  account  of  the  Croydon  War  Hospital 
cases  will  probably  be  published  in  the  April  number.  The  hospital 
is  to  have  160  beds,  and  at  present  I  have  working  under  me  two 
doubly  qualified  dental  lieutenants ;  and  as  our  patients  become  con- 
valescent they  are  to  be  moved  to  another  block,  so  there  is  no  reason 
why  at  any  time  we  should  not  be  dealing  with  250  patients.  Every- 
thing has  been  done  there  that  could  be  done  for  one's  comfort.  Sir 
Frederic  Eve,  the  Consulting  Surgeon  to  the  Eastern  Counties,  takes 
a  keen  interest  in  the  work. 

I  should  also  like  to  thank  General  Russell,  who  is  present,  for  the 
great  help  he  has  given  me.  He  made  an  inspection  of  the  Hospital 
the  other  day,  and  personally  examined  every  one  of  the  cases. 


Sir  Frederic  Eve.1 

In  visiting  various  parts  of  the  Eastern  Command  my  attention  has 
during  the  past  fifteen  months  been  constantly  drawn  to  various 
problems  connected  with  the  treatment  of  gunshot  fractures  of  the 
jaws.  The  assistance  of  the  surgeon  is  only  exceptionally  required 
if  treatment  by  a  dental  surgeon  has  been  carried  out  skilfully  from  the 
outset  of  the  case.  Otherwise  he  may  be  called  upon  to  divide  the 
mandible  for  osseous  union  in  a  bad  position.  Not  infrequently  the 
union  is  by  dense  fibrous  tissue  ;  this  can  usually  be  divided  by  scissors, 
or  by  a  blunt-pointed  bistoury  passed  through  a  small  opening  in  the 
original  scar.  In  one  case,  where  a  considerable  length  of  the  mandible 
had  been  lost  and  firm  osseous  union  had  occurred,  I  divided  the 
mandible  by  the  Z-shaped  method,  and  wired  the  fragments  together 
after  separating  them  to  the  desired  amount.  This  gives  a  firm  bony 
union  where  a  gap  would  otherwise  be  left.  It  is,  however,  essential 
that  a  splint  should  be  provided  beforehand,  so  that  the  wiring  of  the 
fragments  may  be  made  in  such  a  way  as  to  bring  about  correct 
approximation  of  the  teeth.  Very  severe  cases  occasionally  come  under 
observation  where  the  whole  of  one  side  (except  part  of  the  ascending 
ramus)  or  a  lesser  amount  of  the  mandible  has  been  shot  away,  with 
much  destruction  of  soft  parts.     The  opposite  side  falls  inwards  and 

1  Lieutenant-Colonel  (Temp.)  R.A.M.C,  Consulting  Surgeon,  Eastern  Command. 
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downwards.  Deformity  may  in  these  cases  be  prevented  and  tin- 
patient's  condition  made  more  comfortable  by  placing  Btays  of  Bome 
rigid  wire,  such  as  phosphor  bronze,  across  the  gap.  The  edges  of  tin- 
wound  in  the  soft  parts  may  perhaps  be  excised  and  partly  closed.  The 
method  is  illustrated  by  the  accompanying  illustration1  (fig.  L)  from 
a  case  in  which  I  removed  one  half  the  mandible,  with  the 
of  the  upper  part  of  the  ascending  ramus,  for  epithelioma.  It  may  1><- 
noticed  that  the  proximal  ends  of  the  wires  were  firmly  driven  Btraighl 


Fig.   1. 

Radiogram  from  a  case  in  which  the  left  half  of  the  mandible,  with  the 

exception  of  the  upper  third  of  the  ascending  ramn 

lioma.     The  right  half  of  the  mandible  was  kept  in  position  l,y  tv. 

phosphor  bronze  wire  ;  the  proximal  ends  of  the  wire  were  dri. 

ascending  ramus  and  their  distal  ends  were  passed   through  fcb 

twisted.     This  arrangement  permitted  of  the  upper  wire  being   rem 

three  weeks  after  the  operation.     The  lower  became  embedd. 

The  patient  was  shown,  nine  weeks  after  the  operation,  :it  the  Clim 

of  the  Royal  Society  of  Medicine.     He  could  open  and  close  the  mouth  I 

and  could  masticate  soft  food  on  the  right  side. 


'  From  the  Proc.  Roy.  Soc.  of  Med.,  1914,  %'iii  (Clin.  Sect.),  p.  14. 
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into  the  bone,  the  distal  ends  being  twisted.  This  allowed  of  the  upper 
wire  being  removed,  while  the  lower  was  left  and  became  embedded  in 
scar  tissue.  Patients  can  open  and  close  the  mouth  readily  from  the 
first  and  displacement  is  prevented. 

I  devised  this  method  many  years  ago  for  a  case  of  resection  of  a 
central  fibro-sarcoma,  and  left  in  two  silver  wires.  These  became 
completely  embedded  in  fibrous  tissue  and  had  given  rise  to  no  incon- 
venience when  I  saw  the  patient  with  Dr.  E.  J.  Eeynolds,  of  East 
Dulwich,  some  twelve  years  after  the  operation. 

I  adopted  this  method  in  the  case  of  a  Belgian  officer  whom  I  had 
to  treat  under  conditions  in  which  I  could  not  obtain  skilled  dental 
assistance  for  the  making  of  splints.  The  median  part  of  his  mandible 
and  the  lower  lip  had  been  blown  off,  and  the  two  halves  of  the  mandible 
had  fallen  together,  forming  a  "  parrot-jaw  "  ;  the  mouth  was  circular, 
about  the  size  of  a  florin,  and  could  not  be  closed.  I  divided  the 
mandible  in  the  middle  line,  put  in  wire  stays  to  keep  the  fragments 
apart,  and  restored  the  chin  and  lower  lip  by  a  flap  from  the  neck. 
The  result  as  regards  the  lower  jaw  was  quite  satisfactory,  the  wires 
becoming  soundly  embedded  in  fibrous  tissue  and  the  chin  being 
restored.  The  new  lip,  although  at  first  it  could  be  approximated  to 
the  upper,  subsequently  became  somewhat  drawn  down  by  contraction 
of  the  dense  scar  tissue  in  the  neighbourhood.  This  will  usually  occur, 
and  must  be  guarded  against  by  taking,  after  allowing  for  contraction 
of  the  graft,  much  more  tissue  to  fill  up  gaps  than  may  appear 
necessary.  These  methods,  although  by  no  means  ideal,  may  profitably 
be  borne  in  mind  by  the  military  surgeon,  who  often  has  to  employ 
such  means  as  he  finds  for  the  moment  obtainable. 

The  ideal  method  for  bridging  over  gaps  in  the  mandible  is,  of 
course,  the  transplantation  of  bone,  but  this  requires  special  conditions. 
The  wound  must  have  soundly  healed  and  the  soft  parts  must  be 
sufficiently  abundant  and  dense  to  allow  of  their  being  peeled  off  the 
injured  bone  without  the  mouth  being  opened.  If  the  teeth  are 
not  correctly  approximated  the  fibrous  union  should  be  stretched  by 
preliminary  splinting  or  by  an  operation,  for  I  have  found  that  if 
this  is  attempted  at  the  transplantation  operation  the  mouth  will  be 
opened  in  the  manipulations  necessary  in  widening  the  gap  between  the 
fragments.  Great  care  is  necessary  in  refreshing  the  ends  of  the  bone 
on  each  side  of  the  gap.  The  whole  operation  is  rendered  much  easier 
if  a  splint  be  firmly  cemented  to  the  teeth  across  the  gap.    The  surgeon 
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need  not  then  trouble  about  the  position  of  the  teeth,  tin  fragments 
being  firmly  held  can  easily  be  refreshed,  and  the  length  of  the 
necessary  graft  can  be  measured  accurately  with  calipers.  This  method 
has  been  adopted  by  Mr.  J.  F.  Colyer  and  myself  in  two  i  have 

treated  at  the  "Jaw  Section"  of  the  Croydon  War  Hospital.      In  both 
instances  I  transplanted  portions  of  the  eleventh  rib.     In  on<  .  th<   i 
of  the  sections  of  the  lower  jaw  were  quite  vertical,  and  the  piece  of  rib 
fitted  so  accurately  that  it  was  only  necessary  to  fix  it  to  the  mandible 


Fig.  2. 

Radiogram  showing  an  ununited  fracture  with  considerable  ne  in 

the  left  horizontal  ramus  of  the  mandible.    The  teeth  are  occluded 
splint,  and  a  portion  of  rib  has  been  grafted  into  the  gap  in  Uw  I  bia  la 

retained  in  position  by  two  wire  □ 


by  two  wire  tacks,  as  recommended  by  Murphy  (fig.  2).      In  tl 
case  one  free  end  of   the  mandible  could   noi    be  cul   Bquare  ns  I 
considerable  sacrifice  of  bone;   therefore   the   rib  and   mandible  wen 
perforated  respectively  on  each  s.de  of  the  bridge  and   fixed  together 
with  silver  wire  loops.     In  both  cases  the  wounds   healed   normally. 
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The  periosteum  was  stripped  off  the  rib,  as  it  has  been  shown  that  it 
restricts  the  osteoplastic  process. 

I  have  not  yet  seen  a  case  in  which  plating  of  a  gun-shot  fracture 
of  the  mandible  seemed  advisable.  We  had  at  Croydon,  however,  a 
patient  with  a  fracture  of  each  horizontal  ramus  which  had  been  treated 
by  plating  elsewhere.  The  fracture  had  firmly  united,  but  in  bad 
position,  and  sinuses  led  down  to  the  plates.  These  were  removed  and 
the  site  of  union  was  divided  on  each  side  with  a  fine  saw  to  allow 
of  correct  approximation  of  the  teeth  by  splinting.  I  can  hardly 
imagine  a  condition  in  which  the  application  of  a  plate  is  to  be  pre- 
ferred to  that  of  a  splint  or  wiring,  except  as  a  makeshift. 

In  conclusion,  it  may  be  pointed  out  that  in  the  earlier  stage  of 
treatment  of  severe  comminuted  fractures  of  the  mandible  special  care 
should  be  taken  to  preserve  fragments  of  bone  which  may  be  viable. 
If  they  necrose,  removal  may  be  effected  later,  and  meanwhile  they 
may  prevent  displacement  while  new  bone  is  being  thrown  out  by  the 
periosteum. 


©fcontolooical   Section. 

President — Mr.  H.  Baldwin. 


{March  6,  1916.) 

ADJOURNED    DISCUSSION    ON    WAR    INJURIES    OF 
THE    JAW    AND    FACE. 

Mr.  William  Hern. 

Since  the  early  days  of  the  War  I  have  been  engaged  in  assisting 
my  surgical  colleagues  at  Xo.  3  General  Hospital,  Wandsworth,  in  the 
treatment  of  war  injuries  of  the  jaws.     We  have  had  quite  a  consider- 
able number  of  cases,  some  of  them  severe  and  difficult,  some  easy  and 
straightforward.     Shortly  after  I  commenced  my  w<  >rk  there  my  c<  >11- 
Mr.   Hubert   Daw,  came  to    assist    me.      As  there  were  Mich    a   large 
number  of   Territorials  waiting  for  plates  to  make  them  efficient   for 
service  we  began  providing  them  with  ordinary  dentures,  but 
had  more  of  this  work  than  we  could  cope  with.      I 
went  better  when  Mr.  West  joined  us  and  took  over  the  provision  of 
ordinary  dentures  under  the  War  Office  scheme.     Mr.  Daw  and  Mr.  \\  -  si 
have  not  only  helped  me  with  the  ordinary  dental  needs  of  the  patients 
in  the  hospital,  but  have  had  a  hand  in  many  of  th 
I  propose  to  speak. 

You,   Sir,   the  Opener  of  this  discussion,  and  other  Bpeakers, 
sufficiently  indicated   the  special    characters    of    I  kr    injur 

compared  with  those  in  civil  practice  by  alluding  to  the  comminuting 
effect  of  missiles  on  the  bones  of  the  jaws,  to  the  frequenl  sub- 

stance, especially  at  the  point  of  exit  of  the  bullet,  to  thi  Qcy  of 

multiple   fractures,   to  the  considerable  disp]  -   which  occur,  to 

the  liability  of   foreign  bodies,   such  as  fragment  'i,  or 

missiles,  being  present  between  the  fragments,  and  to  ' 
tions  of  the  soft  tissues  of  the  mouth  and  face.     One  point,  howi 
mh — 15 
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I  may  be  permitted  to  emphasize — namely,  that  from  the  nature  of  the 
injuries  to  bone  and  soft  tissues  there  results,  in  the  majority  of  these 
cases,  a  very  septic  condition  of  the  wound,  and  a  septic  discharge  is 
poured  into  the  mouth  for  a  considerable  time  during  the  early  stages  of 
the  healing  process.  In  some,  necrotic  sequestra  of  bone  are  exfoliated 
for  a  considerable  time.  Obviously,  therefore,  these  war  injuries  cannot 
be  treated  in  the  same  manner  as  cases  occurring  in  civil  practice. 

The  treatment  must  be  divided  into  two  main  stages :  (1)  The 
correction  of  displacements  and  support  of  the  fragments  whilst  the 
healing  of  soft  tissues  and  bony  union  is  taking  place  ;  (2)  the  fitting 
of  some  prosthetic  apparatus  for  the  replacement  of  the  lost  parts,  the 
restoration  of  the  function  of  mastication — possibly  also  of  speech — and 
the  reduction  of  disfigurements.  The  interval  between  these  stages — 
sometimes  a  considerable  one — should  be  devoted  by  the  patient  to  the 
stretching  of  scar  tissue  and  massage  of  any  cicatricial  bands  which  may 
have  formed  during  the  healing  of  soft  tissue.  I  have  been  astonished 
at  the  degree  of  suppleness  of  cicatricial  tissue  which  such  treatment 
can  produce  if  persevered  in  over  some  period  of  time. 

On  account  of  the  character  of  the  wounds,  it  is  important,  I  think, 
that  the  splints  and  other  apparatus  used  in  the  first  stage  of  treatment 
should  be  simple  and  aseptic  in  design,  and  be  applied  in  a  way  which 
will  avoid  the  damming  up  of  discharges.  The  mandible  should  not  be 
fixed  to  the  maxilla  if  that  can  be  avoided,  and  the  apparatus  should 
cover  the  minimum  possible  of  gum  surface.  The  occlusal  surfaces  of 
the  teeth  should  be  free.  These  requirements  seem  best  met  by  some 
sort  of  wire  splint.  A  Hammond,  or  a  modification,  an  Angle  arch 
attached  to  bands  on  back  teeth,  are  all  cleanly  and  effective  where  firm 
teeth  exist  on  both  sides  of  the  fracture  ;  where  these  conditions  do  not 
exist  the  cradle  wire  splint  suggested  by  Mr.  Lewin  Payne,  which  is 
virtually  a  double  Hammond,  is  very  useful,  and  in  some  cases  the 
trough  or  a  capping  splint  might  have  to  be  resorted  to. 

In  view  of  the  seriousness  of  the  injuries,  I  have  been  surprised  at 
the  small  number  of  cases  which  cannot  be  treated  in  the  early  stages 
by  some  simple  wire  splint. 

The  cases  of  fracture  of  the  maxilla  which  have  come  under  my 
notice  have  been  caused  by  bullet  or  shrapnel ;  but  I  have  not  yet 
encountered  cases  of  such  extreme  severity  as  our  French  colleagues 
showed  in  some  of  their  photographs.  Certain  portions  of  the  alveolar 
border  of  the  teeth  have  been  shot  away,  with  or  without  perforation  of 
the  palatal  portion  of  the  bone.      Some  disfigurements  have  been  caused 
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by  laceration  of  soft  tissues  and  loss  of  bone,  but  they  have  caused  do 
greater    difficulty    in    treatment    than    the    construction   of    a    plate  or 
obdurator,  or   both,  to  close  the  palate  wound.      I  accept    Mr.    Lew  in 
Payne's  six    types  of  fracture  of  the  mandible  as  fairlj  covering  thi 
injuries  from  a  clinical  point  of  view. 

I  have  seen  several  cases  of  serious  injury  to  the  mandible,  and 
I  should  like  to  refer  to  some  varieties  which  I  think  prea  nt  the 
greatest  difficulties  in.  treatment  :  (1  >  Single  or  double  fractures  al  the 
angle,  or  behind  the  last  molar  tooth;  (2)  bilateral  fracture  of  the 
mandible  in  the  mid-horizontal  region;  these  cases  present  them- 
selves with  the  horizontal  ramus  ploughed  through  on  both  sides,  with 
considerable  loss  of  bone  substance  and  of  teeth,  and,  perhaps,  an  addi- 
tional fracture  at  the  symphysis,  owing  to  the  impact  of  the  missile  oil 
the  horizontal  ramus;  (3)  fracture  involving  the  loss  of  the  front  part 
of  the  mandible,  including  the  six  or  eight  front  teeth;  (4)  fracture 
involving  the  loss  of  the  whole  of  one  side  of  the  horizontal  ramus  and 
perhaps  part  of  the  ascending  ramus. 

In  single  or  double  fractures  of  the  angle,  an  exceedingly  difficult 
condition  may  arise  from  the  position  and  line  of  fracture  in  relation 
to  the  attachment  of  the  jaw  muscles.  The  posterior  fragment 
displaced  forward  and  upward,  and  the  anterior  fragment  downwards 
and  backwards.  In  these  cases,  as  there  is  nothing  to  hold  on  to  in  the 
posterior  fragment,  a  capping  splint  extended  backwards  to  hold  the 
ascending  ramus  in  position  will  be  necessary,  and  ■ 
must  be  had  to  the  fixation  of  the  lower  jaw  to  the  upper. 

I  have  met  with  several  cases  of  bilateral  fracture  of  the  horizontal 
region  of  the  mandible.  In  these  there  is  usually  a  greal  loss  of  bone 
substance,   the    loss   being  usually   greater   at  the  point  ot  than 

at  that  of  entrance  of  the  missile,  and  there  is  often  much  comminu- 
tion of  bone.  In  connexion  with  these  shattered  cases,  I  consider 
it  very  important  to  retain  every  piece  of  living  bone.  I  remen 
one  case  particularly  in  which  there  was  a  ploughing  wound  from  left 
to  right,  leaving  a  few  incisors  in  front;  these  were  attached  to  small 
fragments  of  bone,  which  were  so    freely  movable  that    □  ague 

thought  removal  would  have  to  be  carried  out,  but  as  there  wa 
vascular  supply  to  the  gums  I  advised  thai   the  teeth  should   I 
The  result  proved  the  conservative  treatment  to  be  ngl  I 
is  a  solid  filling  up  w.th  bone  over  a  g  I    in.  on  on.  nd  at 

the  point  of  exit  of  the  bullet  on  the  other  side,  wh« 
larger,  there  is  very  good  fibrous  union. 
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Where  fractures  involve  the  whole  anterior  arc  or  front  of  the 
mandible,  carrying  away  six  or  eight  front  teeth,  including  the  chin, 
there  is  a  very  characteristic  displacement — namely,  the  two  fragments 
always  fall  to  the  mid-line  and  tend  to  meet  in  front,  causing  what 
has  been  termed  a  "  parrot  mouth."  To  prevent  this,  it  is  wise  to 
secure  a  model  as  soon  after  the  infliction  of  the  injury  as  possible, 
and  to  make  a  splint  to  hold  the  two  sides  apart ;  I  have  used  a 
Hammond  splint  for  this  purpose.  Sometimes  I  have  secured  models 
before  my  colleagues  have  dealt  with  the  soft  tissues.  It  is  important, 
I  think,  to  prevent  the  inward  falling  of  the  teeth  and  the  loss  of 
occlusion. 

I  agree  with  Mr.  Colyer  that  the  great  point  is  to  get  bony  union 
if  we  can  do  so  without  serious  loss  of  occlusion ;  but  most  of  these 
cases  have  had  so  much  shot  away  that  it  means  a  great  degree  of 
obstruction  to  the  tongue,  and  absolute  loss  of  occlusion  of  upper  and 
lower  molars,  to  allow  the  two  sides  to  fall  together  and  join  up  with 
bone.  It  is  therefore,  in  my  view,  wiser  to  prevent  the  falling  inward 
of  molars,  to  preserve  their  occlusion  with  the  upper,  and  afterwards 
to  make  an  artificial  restoration  of  the  lost  teeth  and  bone. 

In  regard  to  the  question  of  whether  a  movable  or  a. fixed  prosthetic 
apparatus  is  best  for  the  patient,  I  regard  the  movable  one  as  preferable 
if  it  can  be  made  secure  and  firm  enough  for  mastication.  The  life 
of  the  remaining  natural  teeth,  on  which  the  stability  of  the  apparatus 
and  the  comfort  of  the  patient  depend,  will  be  longer;  and  the  condition 
of  the  gums  will  be  better  with  a  removable  than  with  a  fixed  apparatus. 
One  disadvantage  of  the  military  hospital  is  that,  owing  to  military 
exigencies,  patients  must  sometimes  be  cleared  out  of  hospital  before 
their  treatment  is  really  complete,  and  in  this  way  I  have  lost  sight  of 
unfinished  cases. 

With  regard  to  the  policy  of  extracting  teeth  on  each  side  of  the 
fracture,  which  Mr.  Colyer  advocates  as  a  routine  procedure  in  all  his 
cases,  I  think  it  may  be  advisable,  and  even  necessary,  to  extract  a  tooth 
in  the  line  of  fracture,  but  I  fail  to  see  why  we  should  do  more  than 
that  in  every  case  we  meet.  I  can  show  you  a  case  of  triple  fracture  of 
the  mandible  in  which  six  teeth  would  have  been  unnecessarily  removed 
from  one  patient  by  such  procedure.  I  regard  the  loss  of  the  mutual 
support  of  contiguous  teeth  in  the  fracture  line  as  a  disadvantage,  quite 
apart  from  the  advantage  of  preserving  the  teeth  for  masticating  pur- 
poses. Possibly  in  cases  of  ununited  fracture,  the  taking  out  of  teeth 
near  the  line  of  fracture  might  set  up  a  bone-forming  process  for  the 
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repair  of  the  socket,  and  might  thus  to  a  small  extenl  expedite  bony 
union.     In  the  cases  of  fractures  seen  early,  I    regard  that  measuri 
unnecessary. 

As  these  war  wounds  are  so  septic,  I  agree  with  Mr.  Lewin  Payne 
that  efficient  drainage  is  a  sine  qua  non ;  also  thorough  irrigation  of 
the  wound  at  short  intervals.  Peroxide  of  hydrogen.  5  to  LO  vols.,  and 
common  salt  solution  are  of  great  service  for  this.  Equally  important 
is  a  regular  shampoo  of  the  gums  with  a  tooth-brush;  this  prevents 
gingival  troubles  and  oral  sepsis.  I  have  known  patients  who  did  this 
retain  quite  healthy  gums  throughout  the  treatment,  notwithstanding 
several  compound  fractures  of  the  mandible. 

I  have  seen  many  cases  of  what  Mr.  Colyer  calls  "  stiff  jaw,'*  which 
he  considers  to  be  due  to  fracture  of  the  ascending  ramus.  The  last 
case  of  the  kind  I  saw  was  shot  through  from  left  to  right,  1  in.  in  froni 
of  the  auditory  meatus,  and  probably  part  of  the  coronoid  proc< 
injured  by  the  bullet.  But  there  are  cases  without  fracture  of  the 
ascending  ramus,  in  which  the  bullet  has  perhaps  grazed  the  bone,  and 
ploughed  up  the  muscular  tissue  of  the  masseter  or  internal  pterygoid 
muscles,  which  have  been  followed  by  this  stiffness.  I  have  usually 
treated  them  by  intermittent  spring  force,  using  the  spring  clip  which 
I  show  you. 

My  experience  of  bone-grafting  has  been  very  slight;  I  have 
suggested  to  my  colleagues  some  cases  for  treatment,  and  1  think  I  have 
one  now  pending.  I  have  seen  one  returned  prisoner  from  Germany, 
the  front  of'  whose  mandible  had  been  shot  away.  The  German 
surgeon  did  his  best  for  him  whilst  a  prisoner  by  taking  a  piece  "f  his 
tibia  and  bone-grafting  it,  but  the  operation,  unfortunately,  failed. 

I  should  like  to  join  in  a  hearty  meed  of  thanks  which  has  already 
been  expressed  to  our  French  colleagues  for  the  care  they  ha  .  .<  d 

upon  the  cases  shown  in  the   Museum,  and   the   help  they   hav< 
us  and  to  our  discussion  by  their  presence. 

We  had  one  curious  foreign  body  case,  photograph-  of  which  I  will 
show  you,  kindly  lent  for  the  occasion  by  my  colleague,   Mr.   Kellock, 
under  whose  care  the  patient  was,  in  which  a  man  was  hit  by  two  pi< 
of  shrapnel  in  the  two  jaws.     A  skia-ram  Bhowed  what  apparently  vi 
a  round  piece  of  shrapnel.     On  operating,  h  was  found  to  be  a  tunic 
button  in  the  right  antrum.     The  man  was  ooi  wearing  his  tunic  w I 
he  was  struck,  but  it  was  lying  on  the  parapet  of  the  trench,  and   the 
shell  burst  just  in  front  whilst  the  man  was  resting.     The   miM 
evidently  taken  one  of  the  buttons  off  the  tunic  and  propelled  it  into 
his  face. 
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Lastly  I  wish  to  endorse  Mr.  Lewin  Payne's  four  points,  which  he 
mentioned  at  the  end  of  his  opening  address,  as  I  consider  they  are 
very  important. 


Mr.  Montagu  Hopson. 

I  did  not  anticipate  that  I  should  be  called  upon  so  early  in  this 
resumed  discussion.  Adverting  to  what  Mr.  Colyer  said  at  the  meeting 
last  week,  I  think  that,  although  some  of  us  will  not  accept  Without 
some  reserve  all  those  points  which  he  postulated  as  being  essential  in 
the  treatment  of  these  cases,  we  must  all  admit  that  the  results  which 
he  has  achieved  by  adopting  the  methods  he  advocated,  as  evidenced  by 
the  cases  he  showed  us  afterwards,  lead  to  success  in  his  hands.  What 
was  novel  to  me  was  the  way  in  which  he  dealt  with  some  of  the  cases 
of  fracture  of  mandible  in  the  molar  and  premolar  regions  with  loss 
of  substance.  He  removed  the  upper  teeth  and  allowed  the  posterior 
fragment  to  swing  forward.  And  he  said  he  was  prepared  to  sacrifice 
some  degree  of  occlusion  so  as  to  secure  bony  union.  I  admit  I  am 
with  him  when  he  does  that — i.e.,  when  there  is  but  slight  mal-occlusion  ; 
but  surely  the  degree  of  mal-occlusion  so  achieved  must  be  taken  into 
consideration.  If  that  is  likely  to  be  great  I  prefer  fibrous  union,  and 
it  is  wonderful  how  dense  this  sometimes  is.  In  one  case  in  which 
I  co-operated  with  my  colleague  at  Guy's  Hospital,  Mr.  Hughes,  we 
had  that  difficulty.  The  patient  had  been  under  treatment  at  a  certain 
base  hospital,  and  had  been  discharged  to  his  depot  for  duty  with  an 
ununited  fracture  of  the  mandible  in  the  region  of  the  first  molar  on 
the  right  ;  the  larger  fragment  on  the  left  was  badly  displaced  to  the 
right,  overlapping  the  smaller  fragment  on  its  inner  side.  Of  course, 
the  patient  could  not  masticate  the  food  as  supplied  at  the  depot ; 
indeed,  he  had  not  sufficient  power  to  prevent  the  withdrawal  of  my 
finger  when  placed  between  his  teeth.  The  treatment  adopted  was  as 
follows  :  Caps  were  struck  to  cover  his  upper  teeth  on  the  left,  and 
others  for  his  lower  teeth  on  the  right,  and  by  means  of  intermaxillary 
traction  with  rubber  bands,  from  the  upper  on  the  left  to  the  lower 
on  the  right,  the  larger  fragment  was  brought  across  into  its  correct 
position.  There  was  one  feature  in  which  I  came  to  grief,  and  it  should 
be  mentioned.  The  caps  were  made  of  German  silver,  and  I  inserted 
them  in  the  mouth  without  having  had  them  gilded.  The  reaction, 
however,  between  the  oral  secretions  and  the  base  metals  was  so  active 
that  I  was  compelled  to  remove  them  and  substitute  others.     When  the 


Odontological  Section  [01 

large  fragment  had  been  brought  into  place  it  was  found  that  there  was 
a  gap  of  about    ,;!  in.  between  the  two  fragments.     It   was  a   qu< 
whether  we  should  sacrifice  a  certain  amount  of  occlusion,  and  b< 
bony  union   by  bringing   the  two  ends   together,  or    be   content    with 
fibrous    union.     We    decided    to    sacrifice   a   little  occlusion.     A   factor 
which  influenced  me  in  coming  to  this  decision  was  this,  and  1   think  it 
should  always  be  taken  into  consideration  under  such  circumstai 
the  patient   needed  a  lower  denture  owing  to  the   loss   of    teeth,  and 
I  saw  my  way  to  affording  him  a  good  masticatory  apparatus  after- 
wards by  means  of  a  denture.     Mr.  Hughes  wired  the  fragments  by 
an  external  operation;    three  weeks  later  there  was  excellent  function, 
and  the  man  returned  to  duty. 

I  have  had  experience  of  bone-grafting  in  only  one  case,  that  of 
an  officer,  who  has  very  kindly  come  here  to-night  for  your  insp<  ction. 
We  saw  him  first  two  months  after  he  had  been  wounded.  There  was 
a  fracture  at  the  angle  on  the  right  side,  which  had  already  united  in 
not  a  very  good  position,  producing  a  slight  open  bite.  His  major  jaw 
injury  was  on  the  left  side  ;  there  he  had  lost  a  segment  of  the  mandible 
containing  six  teeth  |  1  2  3  4  5  a.  There  was  a  large  open  granu- 
lating wround  of.  the  left  cheek  and  neck,  besides  other  injur;.  -  I  made 
a  gold  cap  splint,  covering  the  teeth  in  the  larger  fragment  on  the  right, 
and  the  two  remaining  molars  in  the  smaller  fragment  od  the  left.  The 
two  series  of  caps  were  united  by  a  large  Badcock  screw,  by  meai 
which  the  fragments  were  brought  into  approximate  occlusion  with  the 
upper  teeth.  .A  tendency  for  the  smaller  fragment  to  be  pushed  backwards 
and  outwards  by  the  thrust  of  the  screw  was  overcome  by  intermaxillary 
traction.  When  the  wounds  of  the  soft  parts  had  completely  healed, 
Sir  Alfred  Fripp  grafted  2\  in.  of  the  patient's  Bixth  rib  into  tie 
Each  exposed  end  of  the  fragments  was  notched  to  receive  th<  pointed 
ends  of  the  portion  of  the  rib.     It  was  neither  wired  nor  1  The 

graft  was  made,  of  course,  from  the  outside,  great  car.-  hem-  tak<  n  not 
to  open  into  the  cavity  of  the  mouth.     It   is  nearly  lour  months 
the  operation,  and  the  radiograms  show  good    bony  union.       ! 
is  still  in  place,  and  I  think  it  wise  to  leave  it  th 
There  was   one  point   in   connexion   with    tl  which    I 

bearing  on  that  so  strongly  advocated  by  Mr.  Col 
of  the  teeth  adjoining  the  line  of  fracture.     Bere  1   had  only 
in  the  smaller  fragment,  the  second  and  third  molars,  both   invaluable 
for  securing  a  good  hold.     After  my  splint   had   been  on  1  weeks 

a   portion    of   the    anterior    wall    of   the 
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exfoliated,  exposing  the  root  of  the  tooth,  and  it  is  true  that  bony- 
union  at  this  distal  end  of  the  graft  has  been  much  slower  than  at 
the  other  end,  and  it  is  possible  that  that  tooth  may  ultimately  be  lost. 

In  a  purely  military  hospital  the  efforts  of  the  staff  are  mainly 
directed,  and  no  doubt  quite  rightly  so,  towards  making  a  man  an 
efficient  fighting  unit  in  the  shortest  possible  time.  There  are  many 
cases,  however,  in  which  the  injuries  are  so  severe  that  the  victims  will 
never  return  to  the  fighting  line  again.  Such  have  to  be  evacuated 
from  hospital  as  soon  as  possible  to  make  room  for  more  useful  military 
material  ;  they  often  receive  an  early  discharge  from  the  Army,  and 
drift  to  us  in  civil  hospitals  and  private  practice  to  see  what  can  be  done 
for  them.  As  the  President  mentioned,  some  more  adequate  provision 
must  be  made  for  these  men  than  exists  at  the  present  time.  I  have 
under  my  care  at  the  moment  a  man  who  has  been  discharged  from  the 
Army.  He  has  lost  practically  the  whole  of  the  body  of  his  mandible. 
There  remains  but  a  small  portion  on  the  left  side  containing  his  second 
molar  tooth.  He  cannot  chew  anything.  The  whole  of  his  right  cheek 
and  the  floor  of  his  mouth  consist  of  dense  scar  tissue.  By  means  of 
inclined  planes  I  succeeded  in  releasing  the  small  fragment  on  the  left, 
so  that  I  can  now  push  it  outwards  into  occlusion  with  -his  upper  teeth. 
I  then  made  him  an  appliance  which  consisted  of  a  lower  plate  with  a 
few  teeth,  engaging  planes  on  the  left  side,  and  a  single  spring  on  the 
right  attached  to  an  upper  plate.  I  found,  however,  that  when  the  planes 
engaged  on  the  left  side,  the  spring  exerted  so  much  traction  on  the  scar 
tissue  of  the  opposite  side,  that  no  spring  was  strong  enough  to  keep  the 
lower  plate  down.  For  a  month  now  he  has  been  wearing  a  vulcanite 
Gunning  splint ;  this  enables  me  to  make  a  point  d'appui  of  his  maxilla, 
and  by  adding  layer  after  layer  of  base-plate  gutta-percha  to  the  outer 
side  of  the  splint  I  have  already  succeeded  in  stretching  the  cicatricial 
tissue  to  a  marked  extent.  It  is  now  proposed  to  divide  the  more 
obstinate  of  the  fibrous  bands,  and  I  hope  to  insert  an  appliance  working 
with  a  single  spring,  such  as  I  essayed  in  the  earlier  stages. 

I  have  one  other  interesting  case,  not  unlike  one  Mr.  Hern  showed 
us,  that  of  an  officer  who  was  injured  at  the  beginning  of  December. 
He  is  under  the  care  of  Mr.  L.  A.  Dunn.  When  he  came  all  he  had 
remaining  on  the  left  side  was  a  portion  of  the  ascending  ramus  and  on 
the  right  a  small  fragment  containing  the  third  molar  tooth.  It  is  the 
kind  of  case  concerning  which  Sir  Frederic  Eve  last  week  uttered  a 
warning.  Unfortunately,  every  fragment  of  bone  had  been  removed  in 
France,  before  he  was  sent  to  us  ;  no  dental  surgeon  had  a  chance  to 
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see  what  he  could  do.  When  he  arrived  he  had  an  incision  I  in.  long  in 
his  neck,  and  there  was  a  cicatrix  rapidly  closing  in  and  dr  a  the 

soft  tissues.  His  chin  had  gone.  He  was  so  ill  that  it  was  a  long  time 
before  we  could  do  anything.  After  a  time  I  mad.'  an  appliance  Buch  as 
Mr.  Hern  mentioned.  I  inserted  a  skeleton  lower  plate  attached  by 
springs  to  an  upper  with  a  downward  and  forward  thrust,  and  1  have 
added  layer  after  layer  of  gutta-percha  until  I  have  gol  it  an  inch  thick, 
and  it  is  now  necessary  to  make  a  new  plate.  We  are  getting  the  chin 
well  forward.  He  can  now  speak,  swallow,  and  deal  with  his  saliva, 
none  of  which  he  could  do  before. 

It  is  obvious  that  these  injuries  cannot  be  treated  by  the 
alone,  nor  by  the  dental  surgeon  alone;  complete  collaboration  is  d< 
from  the  very  commencement,  and  I  cannot  conclude  without  expr< 
my  profound  regret  that  the  Army  Medical  Department  has  not 
yet  made  adequate  provision  for  their  treatment,  despite  warnings  which 
were  given   and    offers   of   assistance  which    were   made,   at    the 
commencement  of  the  War. 


Mr.    Stanley   Mummery. 

I  will  confine  the  few  remarks  that  I  have  to  make  entirely  to  one 
point  in  the  treatment  of  jaw  injuries.  I  refer  to  the  methods  of  (haling 
with  missing  portions  of  the  mandible,  where  a  larger  or  smaller  part  of 
the  arch  has  been  destroyed,  leaving  a  gap  in  its  continuity. 

From    the    point    of    view    of    treatment,    1    think    thi  fall 

naturally    into    two    categories:     (1)    Those   cases    where  the    missing 
portion  does  not  exceed  from  h  in.  to  .j  in.  in  breadth  ;     (2)  tl 
where  it  does  exceed  this  amount,  and  may  even  involve  half  or  mo 
the  mandible. 

In  the  latter  class  of  cases,  when  large  portion-  of  the  hone  are 
missing,  it  is  obvious  that  artificial  restoration  is  the  only  course 
possible  in  the  majority  of  instances.  In  favourable  cases,  where  sound 
bone  exists  on  either  side  of  the  gap,  bone-grafting  proi 
most  satisfactory  results,  and  it  is  to  he  hoped  that  when  more 
experience  of  this  operation  has  been  gained,   b  ting   will   take 

the  place  of  artificial  restoration   in  a    large   majority  ot 

It  is,  however,  in  the  treatment  of  those  cases  coming  under 
category,  where  the  loss  of  bone  does  not  e\n-i-<\   ;  in.,  that  the] 
room  for  discussion.      The  only  known  method  of    dealing  with 
injuries,  up  to  a  few  years  ago,  was  to  bring  the  fractured 
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and  allow  them  to  unite,  wiring  them  together  if  necessary.  This 
method  had  the  one  advantage  of  producing  a  sound  jaw,  but  from  the 
point  of  view  of  efficiency  it  was  extremely  bad.  The  bite  of  one  or 
both  sides  was  completely  destroyed,  and  the  teeth  rendered  practically 
functionless. 

Mr.  J.  F.  Colyer  has  introduced  an  original  method  of  overcoming 
this  difficulty  by  allowing  the  ramus  on  the  injured  side  to  swing 
forward  to  restore  the  deficiency,  and  so  maintain  the  breadth  of  the 
arch.  The  results  Mr.  Colyer  obtains  by  this  method  are  extremely 
satisfactory  in  comparison  wTith  the  older  method,  as  was  amply 
demonstrated  by  the  cases  he  showed  here  last  week.  The  only 
disadvantages  of  Mr.  Colyer's  method  appear  to  me,  firstly,  the  sacrifice 
of  teeth  on  that  side  to  allow  of  the  swinging  forward  of  the  ramus, 
thus  rendering  that  side  practically  functionless  in  the  molar  region, 
and  secondly,  the  failure  of  this,  method  for  cases  with  loss  in  the  median 
line  near  the  symphysis. 

The  alternative  method  is  that  adopted  by  many  workers  in  France, 
and  some  in  this  country.  It  consists  in  the  separation  of  the  frag- 
ments and  their  fixation  in  normal  occlusion  with  the  teeth  of  the 
opposing  jaw,  in  the  belief  that  osseous  union  will  take  place  across  the 
gap.  Under  favourable  conditions  I  believe  that  osseous  union  wTill  take 
place  in  the  great  majority  of  cases.  These  favourable  conditions  are  : 
absence  of  sepsis  and  gradual  separation  of  the  fragments.  By  gradual 
separation,  I  mean  that  the  parts  should  not  be  forcibly  separated  to  the 
full  extent  ultimately  desired  at  one  operation.  Small  particles  of  bone 
with  some  periosteal  attachment  are  invariably  left  scattered  in  the 
tissue  between  the  fractured  ends,  and  such  particles  become  the  centres 
for  bony  deposit.  Where  the  parts  are  forcibly  separated  a  definite 
rupture  of  the  tissues  occurs,  whereas  when  the  separation  is  gradual, 
the  parts  have  time  to  stretch,  and  the  new  osteoblastic  tissue  is  drawn 
across  the  gap.  This  may  sound  like  pure  conjecture,  but  clinical 
evidence  bears  it  out.  Those  of  you  who  have  seen  Dr.  Hotz's  work  in 
Paris  will  have  noticed  how  successfully  he  employs  this  method,  and 
wThat  satisfactory  results  he  obtains.  There  is  one  point,  I  must  own, 
in  which  this  method  compares  unfavourably  with  Mr.  Colyer's  ;  it  is 
that  of  time.  It  obviously  requires  a  longer  period  to  obtain  firm  bony 
union  across  a  gap  than  it  does  when  the  ends  of  the  fragments  are  in 
contact.  Upon  this  question  of  time  I  know  Mr.  Colyer  lays  great  stress, 
and  from  the  point  of  view  of  the  Army  it  is  perhaps  an  important  one. 
From  the  patient's  standpoint,  however,  I  do  not  think  there  can  be 
much  doubt  that  the  separation  method  produces  the  best  results. 
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Mr.    (i.    NORTHCROFT. 

You,   Sir,  have  expressed   the  opinion   through    Mr.    Payne   tli.it    a 
general  review  of  the  whole  subject  is  not  sought  for  from  i 
but  rather  a  relation  of  his  own  experiences,  the  correlating  of  which 
with  others  may  help  to  elucidate  many  of    the   difficult   surgical  and 
mechanical  problems  that  await  solution. 

As  far  as  classification  goes,  two  great  groups  or  t  irely 

seen  in  fractures,   "with   and    without  loss  of   Bubstai  These  may 

both  be  divided  into   simple  or   multiple;    and  these  again   under  the 
various  displacements,  either  singly  or  in  combination.     In  n 
ence    displacement  that   is  only   lateral   or  vertical    rarely  occurs,   but 
rather  in  combination  with   inward  or  outward,  upward  or  downward, 
tilts.     Cases   without  loss  of  substance  present  no  grave  difficult 
taken  in  time. 

As  far  as  treatment  where  loss  of  substance  is  concerned,  I  think 
these  cases  are  dividing  themselves  very  much  according  to  the  way  in 
which  they  can  be  dealt  with.  If  the  loss  occurs  between  remaining 
sound  teeth  in  both  fragments,  immediate  attention  to  prevent  dis] 
ment  by  cicatrization  should  be  undertaken  and  a  bone-graft  attempted 
later,  or  fibrous  union  allowed  to  occur  of  such  a  nature  as  to  I 
denture,  so  that  the  jaw  is  quite  steady  when  a  denture  is  in  place. 
The  more  difficult  case  to  deal  with  is  when  there  is  no  tooth  remaining 
in  one,  say  the  posterior,  fragment,  so  that  in  attempting  bone-grafting 
failure  is  rather  invited  by  the  impossibility  of  immobilizing  the 
posterior  fragment.     Should  plating  be  attempted   in   such   c  If 

the  loss  is  not  too  great,  the  angle  may  come  forward,  and.  alt! 
swinging    somewhat    inwards    and    upwards,    ma  I,   the 

other  side  of   the  jaw  having   been   retained    in   ■  .If 

the  loss  of    substance  is  too  great,  the    remaining   fragment    mo 
immobilized    in    occlusion,    or    intermaxillary    traction     applied     until 
cicatrization  is  complete,  the  latter  in  such  a  manner  that   only  hori- 
zontal strain  occurs  when  the  mouth  tion  that  has 
to  be  answered  by  experience  is  whether   it                    to   immobil 
man's    jaw   with   possible    intervals   for, 
intermaxillary  traction  will  be  powerful  enough  to 
in  all  cases.     I  wish  heartily  to  endorse  all  that    Dr.   I 
plastic    operations    being    performed    withoui  with    the 
dental  surgeon ;  a  man  under  my  rare   had  a   typical   parrot   jav. 
he  had  lost  much  soft  tissue,  and  I  imagine  the   remain 
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been  sewn  together,  so  that  if  the  mandible  had  been  expanded,  the 
patient  would  have  had  a  permanent  open  mouth,  never  being  able  to 
close  his  lips.  This  difficulty  was  overcome  by  extracting  the  lower 
teeth  and  inserting  a  denture  to  occlude  with  the  upper  teeth. 

I  present  the  photograph  of  one  patient  who  had  his  right  maxilla 
fractured,  and  the  mandible  in  four  places,  with  loss  of  substance  on  the 
right  and  no  remaining  tooth  in  the  posterior  fragment ;  the  occlusion 
is  here  being  maintained  by  intermaxillary  traction  until  such  time  as 
flanged  dentures  can  be  inserted  with  a  reasonable  prospect  of  success. 

Mr.  Colyer  has  referred  to  making  these  men  speedily  efficient.  Of 
course,  one's  idea  of  speed  may  differ,  but  many  of  these  cases  are 
necessarily  very  tedious,  and  the  injuries  have  been  so  severe  that 
future  military  efficiency  is  out  of  the  question. 

I  have  also  designed  a  temporary  cap  splint  which  is  uncemented, 
has  the  front  cut  away,  which  is  easily  removable  (often  an 
important  point),  being  ligatured  to  three  or  four  teeth  round  loops  on 
the  lingual  side  and  round  vertical  wires  on  the  buccal  side.  It  can  be 
used  as  a  single  splint  for  reducing  both  vertical  and  lateral  displace- 
ments, and  enables  one  to  see  that  they  are  reduced,  or  may  be  used 
in  connexion  with  an  upper  cradle  if  it  becomes  necessary  to  immobilize 
the  jaws.  As  a  practical  point  in  the  construction  of  cap  splints,  I  might 
say  that  they  should  always  be  made  in  two  halves,  reinforced  and 
soldered. 

The  lip-distending  frame  illustrated  on  the  screen  is  found  very 
useful.  Where  photographs  are  required  for  oral  display,  this  frame 
does  away  with  the  marring  of  them  by  fingers  or  cheek  retractors. 
It  is  made  in  three  sizes,  and  may  be  put  into  position  by  the  patient 
himself. 

Mr.  Norman  Bennett. 

It  has  been  a  common  practice  to  divide  fractures  into  those  where 
there  is  bone  missing  and  those  where  there  is  none  missing.  For 
practical  purposes,  in  regard  to  war  fractures,  we  are  only  concerned 
with  those  in  which  bone  is  missing.  A  very  practical  classification,  I 
think,  consists  in  cases  from  France  and  cases  from  the  East.  The  cases 
from  France  reach  us  now  tolerably  soon,  and  exhibit  the  conditions 
as  they  arise  soon  after  the  injury.  Cases  which  reach  us  from  the 
East  come  after  three  months  of  what  we  may  describe  as  "glorified" 
first-aid  treatment,  i.e.,  their  septic  conditions  have  been   dealt  with, 
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and  also  their  surface  and  skin  wounds — perhaps  too  much  dealt  with  ; 
but  their  bony  lesions  have  been  practically  disregarded,  except  as 
regards  the  removal  of  necrosed  portions.  The  difficulty  of  treating 
them  afterwards  is,  of  course,  very  much  enhanced. 

The  discussion  has  mainly  centred  round  bony  union  versus  fib] 
union.  The  ideal  is  bony  union  in  good  occlusion  ;  and  the  question  is, 
what  departure  from  the  ideal  is  permissible,  and  in  what  direction? 
Mr.  Colyer  considers  that  the  chief  thing  to  seek  is  bony  union. 
even  if  there  result  some  lack  of  normal  occlusion.  M 
does  not  lead  me  to  subscribe  to  that  view.  If  there  is  any  considerable 
loss  of  substance,  we  can  hardly  hope  for  bony  union  at  all  ;  if,  how- 
ever, there  has  been  only  a  small  loss  of  substance,  so  that  only  a  small 
error  of  occlusion  will  arise,  then  I  think  wo  may  >till  hope  for  bony 
union.  In  that  respect  Mr.  Stanley  Mummery  hit  the  right  nail  on 
the  head  when  he  said  that  gradual  methods  are  likely  to  yield  thi 
results.  If  two  pieces  of  bone  are  separated  by  a  considerable  interval, 
it  is  a  good  deal  to  expect  that  the  interval  will  be  bridged  ;  but  if  yon 
allow  callus  to  form  and  to  consolidate,  and  then  proceed  t"  separate 
the  parts  by  stretching,  it  is  logical  to  expect  permanent  bony  anion. 
I  speak  of  cases  which  are  only  half  finished,  and  that  i>  all  that  can  be 
done  by  most  of  us;  it  is  only  the  simpler  and  earlier  cases  that  are 
complete. 

As  regards  apparatus,  I  have  a  predilection   in   favour  of  removable 
rather    than    fixed  apparatus.      Mr.  Dolamore  is  ver  jsful   with 

fixed  cemented  cap  splints,  but  I  think  the  latter  arc  only  desirable 
under  two  opposite  conditions :  (1)  That  in  wh; 

of  bone  missing,  in  which  you  fix  the  parts  to  get  fibrou6  union  ;   (2)  the 
condition  in  which  there  is  only  a  very  small  portion  missing,  in  which 
you  also  hold  the  parts  and  will  certainly  get  bony  union.      But  to  apply 
a  cap  splint  under  an  anaesthetic  to  a  patient  who  is  not   sufficiently 
anaesthetized    for  muscular   relaxation,  whose   mouth    is    full 
I  find  very  difficult,  as  you  are  trying  to  open  the  mouth  with  a 
to  keep  the  teeth  dry,  and   mix    up  your  cement    before   di 
disappeared.     I  have  achieved  better  results  by  n 

There   is  another  point  to  which    I    want   to   •  ring 

three  cases  which  I   still  have    in   hand— -namely,  the  p 
fragments  and  the  classification  which  Mr.  Lewin  Payne  I 
It  has   been    impressed    upon    most  of   us    that   the   fractures    of  the 
mandible  sort  themselves   out  into    three  cl 
(1)  Fractures  in  the  premolar  region;    (2)    1: 
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ascending  ramus ;  (3)  fractures  in  which  the  front  part  of  the  mandible 
is  lost  between  the  canine  regions.  It  is  puzzling  why  nearly  all  the 
cases  exactly  conform  to  one  or  other  of  these  groups.  Still,  it  seems 
fairly  obvious.  If  a  projectile  passes  in  more  or  less  horizontally  from 
before  backwards  it  kills  the  man  ;  if  it  passes  transversely  through  both 
angles  it  probably  kills  him.  If  it  passes  obliquely,  it  produces  a  very 
common  condition  of  fracture  in  the  premolar  region  on  one  side  and 
the  angle  on  the  other.  But  if  it  passes  transversely,  but  so  far  forward 
as  not  to  kill,  it  removes  the  front  part  of  the  man's  mandible.  With 
regard  to  the  direction  taken  by  the  bullet,  I  should  like  to  mention  one 
peculiar  case.  The  man  was  running  in  a  charge,  and  the  bullet  entered 
his  open  mouth.  It  fractured  the  alveolus  of  the  right  maxilla,  passed 
the  inner  surface  of  the  ascending  ramus  of  the  mandible,  and  came 
out  behind  his  mastoid  process,  making  a  long  track,  but  doing  com- 
paratively little  harm  ;  the  patient  made  a  good  recovery,  except  for 
some  facial  paralysis. 

Mr.  Percival  P.  Cole. 

I  shall  take  as  the  text  of  my  remarks  some  statements  and 
expressions  of  opinion  voiced  by  previous  speakers,  bearing  upon  treat- 
ment and  the  personnel  responsible  for  such. 

Discriminating  conservatism  as  regards  the  teeth  is  an  early  and 
important  factor  in  the  treatment  of  these  cases.  As  Dr.  Hayes  has  so 
succinctly  put  it,  "the  presence  or  absence  of  a  single  tooth  on  a  fractured 
portion  may  suffice  to  change  entirely  the  method  of  treatment "  ; 
and  I  may  add  that  the  conservation  of  one  or  two  particular  teeth 
will  render  relatively  easy  what  would  otherwise  be  a  task  beset  with 
difficulties.  So  convinced  am  I  of  this  that  I  have  had  root  treatment 
carried  out  on  the  operating  table.  It  is  a  question  bearing  equally  on 
restoration  of  function  after  operation  as  after  injury,  and  my  views 
on  this  question  and  those  of  my  colleague,  Mr.  Bubb,  have  been  more 
fully  set  forth  in  a  recent  paper.1  Some  members  of  this  Section  may 
be  inclined  to  attach  greater  value  to  the  teeth  than  does  Mr.  Colyer, 
and  so  to  deprecate  the  adoption  of  a  policy  of  extraction,  however 
consistent  that  may  be,  for  the  treatment  of  fractures.  I  refer  to  that 
type  of  fracture  in  which  the  upper  molars  are  extracted  to  free  the 
posterior  fragment  as  a  fundamental  principle  of  treatment,  and  to 
secure  rest  to  those  ununited  fractures  of,  as  I   gather,  the   same  type 
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which  are  admitted  with  a  see-saw  movement.  If  the  upper  teeth  are 
capable  of  depressing  the  posterior  fragment,  it  should  Burely  be  possible 
to  maintain  that  fragment  in  its  correct  and  depressed  condition  without 
resort  to  extraction  in  the  opposing  jaw.  I  have  under  my  care  at  the 
present  moment  two  fractures  situated  in  the  position  indicated  by 
Mr.  Colyer.  In  the  one  case  the  posterior  fragment  contains  two  teeth  ; 
in  the  other  case  the  posterior  fragment  is  edentulous.  In  both  cases 
the  posterior  fragment  has  been  efficiently  controlled  in  its  correct 
position,  in  the  former  case  by  means  of  a  fixed  interdental  splint  ci 
in  aluminium,  and  in  the  latter  case  by  means  of  a  cast  aluminium 
Gunning  splint  with  an  adjustable  flange  lined  with  soft  rubber. 

A  consideration  of  the  combined  contributions  of  Sir  Frederic  Eve 
and  Mr.  Colyer,  together  with  Mr.  Colyer's  frank  renunciation  of  ideals, 
would  seem  to  indicate  that  the  lines  of  treatment  adopted  have  been 
dictated  by  military  necessities,  and  with  the  object  of  reducing  surgical 
intervention  to  a  minimum — that,  in  effect,  a  short  cut  has  been  taken 
to  the  attainment  of  passable,  but  confessedly  imperfect,  results.  How- 
ever such  a  gospel  may  be  justified  by  military  exigencies,  it  is  a  gospi  I 
the  broadcast  promulgation  of  which  will  not  assuredly  subserve  the 
cause  of  real  progress. 

Mr.  Colyer's  attitude  as  to  the  question  of  occlusion  versus  union 
seems  to  have  been,  and  apparently  still  is,  regulated  by  his  scepticism 
as  to  the  efficacy  of  bone-grafting.  We  are  informed  that  200  cases 
have  been  through  Mr.  Colyer's  hands,  and  one  cannot  help  thinking 
that,  had  Mr.  Colyer  been  a  general  surgeon,  his  scepticism  would  long 
ere  now  have  been  dissipated  or  confirmed.  A  case  under  my  care  has 
an  important  bearing  on  this  question.  The  patient  had  been  treated  by 
a  surgeon  and  a  dental  surgeon  whose  views  must  have  exactly  tallied 
with  those  held  by  Mr.  Colyer.  He  certainly  had  bony  union,  hut  his 
occlusion  was  hopelessly  at  fault.  He — reprehensiblv  enough,  no  doubt 
— refused  to  share  the  complacent  views  as  to  his  condition  held  by  his 
surgical  and  dental  advisers,  and  was  sent  to  me  as  a  last  resorl 
intense  was  his  dissatisfaction  that  he  pleaded  with  me  to  undertake 
any  operation,  however  risky  and  however  doubtful  of  success,  that 
would  help  to  remedy  his  functional  incapacity  and  his  deformity.  I 
unwillingly  acceded  to  his  request,  and  undertook  an  extensive  opera- 
tion which,  I  am  pleased  to  say,  shows  every  prospect  of  succ< 
I  emphatically  dissent  from  the  views  held  by  Mr.  Colyer  on  this 
question  of  occlusion  versus  union,  and  my  views  have  been  more 
fully  set  forth,  together  with  those  of  my  colleague.  Mr.  Bubb,  in  the 
paper  previously  mentioned. 
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Next,  as  to  the  important  question  of  sepsis  in  its  relation  to  the 
treatment  of  bony  deformities  of  the  jaws.  I  have  personal  knowledge 
that  there  is  a  widespread  notion  that  reduction  and  retention  of  mis- 
placed fragments  should  not  be  attempted  in  the  presence  of  sepsis. 
Mr.  Colyer's  attitude  is  not  easy  to  define  in  this  matter,  but  he  seems 
to  favour  a  certain  measure  of  delay,  for  he  says :  "  We  never  think  of 
fixing  the  splints  until  we  are  certain  we  have  got  rid  of  all  sources 
of  sepsis."  I  desire  most  emphatically  to  associate  myself  with  the 
strong  expressions  of  opinion  on  this  question  that  have  been  so  ably 
voiced  by  Mr.  Lewin  Payne  and  Dr.  Hayes.  Early  reduction  and 
retention  of  fragments  in  jaw  injuries,  far  from  being  disadvantageous, 
are  effectual  means  of  combating  sepsis,  and  add  materially  to  the 
comfort  and  well-being  of  the  patient.  It  is  difficult  to  exaggerate  the 
importance  of  this  question,  for  misconceptions  regarding  it  have  been 
responsible  for  much  suffering  and  much  unnecessary  treatment.  It  is 
a  view  widely  held  by  the  surgeons  of  the  Royal  Army  Medical  Corps, 
and  I  regret  to  say  it  is  a  view  held  by  not  a  few  dental  surgeons, 
especiallv  among  the  younger  generation — among  those,  indeed,  whose 
experience  of  mouth  surgery  is,  one  would  think,  scarcely  sufficient  to 
justify  a  dogmatic  expression  of  opinion  on  such  -a  point.  I  have 
been  told  by  military  surgeons  of  large  experience  that  their  dental 
colleagues  have  refused  to  intervene  in  the  reduction  and  retention  of 
bony  deformities  until  sepsis  has  been  thoroughly  allayed.  Upon  this 
false  foundation  has  been  built  a  superstructure  of  error.  To  such 
an  extent  is  this  the  case  that  by  far  the  greater  part  of  the  sum  total 
of  attention  and  endeavour  devoted  to  these  war  injuries  has  been  centred 
not  upon  the  treatment  of  fractures  but  upon  the  treatment  of  neglected 
fractures.  This  debate  has  provided  ample  confirmation  of  this  state- 
ment, as  have  numerous  drawings  and  appliances  which  have  been 
exhibited  during  the  past  fortnight.  Speaker  after  speaker  has  been 
an  unwitting  but  damning  witness  to  the  truth  of  my  contention. 
They  have  recited  the  tale  of  their  exploits  with  intermaxillary  traction, 
jackscrews,  and  I  know  not  what.  They  seem  to  revel  in  the  application 
of  appliances  that  push  and  pull,  elevate  and  depress.  Their  com- 
placence is  to  me  perfectly  astonishing,  and  their  bland  acceptance  of 
the  existing  state  of  affairs  augurs  ill  for  the  introduction  of  any 
immediate  and  satisfactory  measures  of  reform.  Even  Mr.  Colyer 
does  not  regret  that  many  of  the  patients  with  whom  he  has  had  to 
deal  have  been  injured  six  months  or  even  a  year.  The  treatment  of 
established  deformities  is  undoubtedly  of  some   importance   as   things 
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are,  but  far  more  important  is  it  to  prevent  deformities  from  becoming 
established.     I  contend  that  the  nect  :uiy  apparatus  winch  has 

for  its  object  the  reduction  of  deformity  by  applied  force  is,  in  th< 
majority  of  cases,  a  frank  confession  of  previously  and  avoidably 
treatment.    This  debate  has  been  to  me  most  disappointing  in  that  little 
or  no  protest  has  been  made  against  initial  deficiencies  in  treatment  which 
have  such  a  profound  influence  on  the  future  progress  of  th< 
I  do  not  propose  to  detail  my  personal  achievements,  but  Bhall  endeavour 
to  set  forth  my  views  as  to  the  causes  of  these  deficiencies — to  follow- 
up  destructive  by  some  measure  of  constructive  criticism.     Until  quite 
recently  these   cases  have  been  kept  too  long  Abroad.     There,  owing 
to  misapprehensions    as   to  sepsis,  the  lack  of  skilled  dental  Burj 
in  the  Army,  and  the  ignorance  of  the  general   surgeons  of  the  funda- 
mental principles   of  treatment  in   these  cases,  their  lesions  have   not 
received  that  special  attention  which  would  have  laid  the   foundation 
of  a  successful  issue.     Stomatological  centres  should  hav<  estab- 

lished   in  the  various  countries  where  our  troops  are  fighting,   or  the 
cases  should  have  been  transferred  immediately  to  Britain  with  th< 
interference   possible.      As  regards  France,  at   any  rate,    I   1: 
given   to  understand   that   the   latter  plan   will  be  adopted. 

The  next  question  that  arises  is  as  to  the  personnel  responsible  for 
treatment  and  the  advantages  to  be  derived  by  the  segregation  oJ 
cases.     It  is  readily  granted  that  the  ordinary  fractures  in  civil  pi 
are  best  treated   by  the  dental  surgeon.     War  injuries,  however,  arc 
different,  and-the  rules  of  civil  practice  afford  no  guide  to  the  procedure 
in  such  cases.      The   lesions  are  frequently  such   that   surgical   inter- 
vention of   varying  extent  is  necessary  at  sum.  In  the   more 
severe  cases,  the  casual  surgery  alone  is  such  that  no  practising  dental 
surgeon    whose    zeal    did    not   outrun    his    d         tion    would 
undertake.     The  responsibility  for  methods  of  treatment   that   involve 
the    question    of   life    and    death    should,  I    submit,   be  vested    in    the 
operator,  be  he  operating  surgeon  or  operating  stomatologist.      In  this 
country  the  operating  dental  surgeon  does  n< 
bility  is  usually,  and  I  think  rightly,  shouldered  by  t; 
this   should    have    been    freely    and    universally                  I    would    have 
appeared  to    me  a   foregone  conclusion  had  not    Mr.  Col; 
as  the  first  guiding  principle  of  his  treatment   that  "th< 
patients   have    to    be    saved.''       1    submit  tl 
complications  such  as  cellulitis  of  the  neck  and 
secondary  haemorrhage,  necessitating  perhaps  the  t\i: 
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carotid  artery,  that  the  best  interest  of  the  patient  will  be  served  by- 
allowing  the  surgeon  as  heretofore  to  retain  immediate  control.  For 
this  reason,  and  because  other  wounds  are  frequently  present,  I  am 
opposed  to  absolute  segregation,  but  support  the  partial  segregation 
of  such  cases  in  general  hospitals,  a  course  which,  from  personal 
experience,  Dr.  Hayes  has  found  to  offer  the  greatest  advantages. 
A  case  bearing  on  the  purely  casual  surgery  that  may  be  necessary 
in  severe  lesions  is  now  under  my  care.  The  patient  had  had  the 
greater  part  of  both  maxilla?  shot  away  and  was  admitted  with  a 
suppurating  wound  in  the  neck  with  surrounding  cellulitis.  It  was 
found  necessary  to  enlarge  the  neck  wound,  and  from  it  the  whole 
of  the  ascending  ramus  was  removed  as  a  sequestrum.  The  body 
of  the  jaw  was  immovably  fixed  by  cicatricial  tissue  which  had  to  be 
freely  severed  in  order  to  allow  the  mouth  to  be  opened  sufficiently  for 
a  reliable  model  to  be  taken.  A  fistulous  communication  between  the 
mouth  and  neck  wound  was  unavoidably  produced,  a  condition  which, 
however,  experience  has  taught  us  is  of  relatively  little  moment. 

In  the  treatment  of  these  cases  there  lie  at  one  end  of  the  scale  the 
purely  surgical  measures,  such  as  bone-grafting  and  plastic  operations, 
and  at  the  other  end  the  adaptation  of  a  final  prosthetic  apparatus, 
which  is  a  purely  dental  matter.  Between  these  two  extremes  the 
treatment  should  rightly  be  shared  by  the  general  surgeon  and  the 
dental  surgeon.  It  is  here — in  this,  as  it  were,  a  kind  of  No  Man's 
Land — that  the  frontiers  of  surgery  and  dental  surgery  abut,  and  the 
precise  share  to  be  taken  by  each  is  difficult  to  define.  I  would  venture 
to  suggest  that  what  is  required  of  the  dental  surgeon  is : — 

(1)   That  he  be  a  skilful  technician. 

-  That  he  be  willing  to  make  his  services  subserve  the  immediate, 
and  anticipate  the  ultimate  requirements  of  the  surgeon. 

Of  the  surgeon  it  should  be  required  that : — 

(1)  He  shall  have  a  working  knowledge  as  to  the  range  and  extent 
of  the  dental  surgeon's  possibilities. 

(2)  That  he  shall  know  and  make  known  his  requirements. 

It  is  the  lack  of  co-ordination  in  this  stage  of  divided  control  that  is, 
I  am  convinced,  responsible  for  so  many  absolute  and  relative  failures. 
The  responsibility  of  the  surgeon  entails  upon  him  definite  obligations, 
the  most  important  of  which  is  that  he  shall  call  to  his  assistance  at  the 
earliest  possible  moment  a  reliable  and  skilful  dental  surgeon.  It  must 
be  within  the  knowledge  of  most  members  of  this  Section  that  the 
services  of  the  surgeon  and  the  dental  surgeon  are  only  too  frequently 
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consecutive  and  not  concurrent.  For  this  state,  of  affairs  the  suj 
in  immediate  control  of  the  case  is  directly  responsible,  and  his  coarse 
of  action  is  such  as  to  be  an  injustice  to  himself,  the  dental  -urgeon 
involved,  and  last  but  not  least,  to  the  patient.  It  is  essential  that  no 
active  step  in  treatment  should  be  carried  out  by  the  surgeon  until 
a  definite  plan  has  been  formulated  as  a  result  of  personal  collaboration 
with  the  dental  surgeon  whom  he  chooses  to  requisition.  Surgeons  are, 
and  have  been,  greatly  to  blame  in  their  failure  to  appreciate  what  great 
assistance — nay  more,  what  essential  assistance — can  be  afforded  by  the 
early  intervention  of  the  skilled  dentist,  and  it  should  have  been  one  of 
the  objects  of  this  debate  to  bring  this  matter  forcibly  to  the  notice  of 
the  members  of  the  Surgical  Section.  I  am  a  surgeon  myself,  and  it 
has  apparently  been  left  to  me  to  emphasize  and  underline  this  failure 
on  the  part  of  the  surgeons  concerned,  and  I  should  like  to  make  it 
that  in  my  opinion  this  active  collaboration  is  absolutely  essential  if 
success  is  to  be  attained. 

My  contribution  to  this  debate  is  therefore  to  plead  the  urgent 
necessity  for  efficient  splinting  by  relatively  simple  apparatus  in  the 
earliest  possible  stage ;  for  effective  co-ordination  between  the  surgeon 
and  the  dental  surgeon  ;  and  an  emphatic  protest  against  the  notion, 
apparently  commonly  current,  that  the  treatment  of  bony  injuries  to 
the  jaws  is  a  glorified  species  of  orthodontics. 


Mr.  F.  J.  Bennett. 

I  would  like  to  make  one  remark  in  connexion  with  these  interesting 
cases,  that  is,  that  all  connected  with  this  war  work  on  jaws  shonld  ln- 
careful  to  preserve  every  tooth  which  has  been  taken   out,  so  that  in 
peace  times  we  may  be  able  to  examine  them  carefully.     Many  meml 
will  remember  Mr.  Tomes's  remarkable  specimen  showing  healing  of 
the  pulp  after  severe  injury.     Amongst  the  numerous  cases  of  fractui 
jaws  there  must  be  some  cases  in  which  fractured  teeth  have  healed  to 
some  extent.     Therefore,  if  members  will  preserve  all  teeth  which  are 
taken  out,  and  either  keep  them   themselves  or  give  them   to  -incone 
who  will    make  a  microscopical    examination  of  them,   1    feel  Bure 
shall  learn  something  more  about  the  anatomy  of  the  teeth. 
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Mr.  Wakwick  James. 

In  reference  to  the  remarks  which  have  been  made  upon  the 
contraction  of  scar  tissue,  an  expedient  which  I  have  found  valuable 
may  be  of  interest  to  some  members.  This  consists  of  the  pressure 
obtained  from  a  length  of  rubber  tubing  introduced  into  the  mouth  in 
such  a  manner  as  to  bring  the  pressure  upon  the  contracted  tissues. 
Quite  thin  tubing  can  be  introduced  at  first,  causing  gentle  pressure, 
heavier  tubing  being  introduced  later.  The  pressure  is  obtained  by 
arranging  the  tubing  in  a  U  form,  and  may  be  increased  by  tying 
the  two  free  ends  together  to  form  an  oval.  In  the  case  of  a  man 
injured  by  shrapnel,  who  dribbled  very  badly  on  account  of  the  fixation 
of  the  angle  of  his  mouth  to  the  mandible,  the  tubing  was  introduced 
into  the  sulcus  between  the  cheek  and  the  maxilla  above,  and  over  the 
scar  between  the  mandible  and  the  cheek  below.  The  man  received 
immediate  benefit  from  the  presence  of  the  tubing,  and  after  a  week  or 
so  the  dribbling  was  completely  controlled.  The  amount  of  dribbling 
in  this  case  was  so  marked  that  a  notice  that  was  placed  in  the  ward 
requesting  patients  not  to  spit  was  fixed  by  one  of  the  other  patients, 
attempting  to  be  humorous,  upon  the  man's  back.  My  chief  experience 
in  stretching  scar  tissue  in  this  manner  has  been  in  cases  of  hare-lip  and 
cleft  palate. 

Mr.  Peyton  Baly. 

I  have  only  had  one  case  of  the  kind  under  discussion  since  the  War 
started.  That  man  had  a  bullet  wound  on  the  right  side  of  the  man- 
dible, and  it  came  out  in  the  bicuspid  region  on  the  left  side  ;  it  took 
away  part  of  the  cheek,  horizontal  ramus,  and  a  portion  of  the  lip.  He 
was  admitted  to  hospital  with  his  tongue  hanging  down  his  neck.  Plastic 
operations  were  done  and  the  cheek  and  lip  restored,  but  I  was  not 
called  in  until  everything  was  healed  up.  Then  I  could  only  get  two 
fingers  into  his  mouth  horizontally  ;  I  could  not  get  an  ordinary 
impression  tray  in.  He  had  no  teeth  in  the  upper  jaw,  and  a  right 
canine  and  lateral  only  in  the  lower  jaw.  I  fitted  bands  to  these  two 
teeth  and  a  vulcanite  base-plate  on  the  right.  I  made  up  a  bite  block 
with  a  piece  of  thick  gold  wire  attached  to  the  base  on  the  right,  going 
round  and  finishing  in  a  loop  on  the  left.  I  got  my  bite  with  a  large 
block,  distending  the  cheek  as  much  as  possible  on  the  left,  and  made 
up  my  case  with  six  front  teeth  on  the  front  of  the  upper  plate,  the 
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molars  and  bicuspids  on  the  right  inside  the  palate,  the  lower  bicuspids 
and  molars  being  placed  well   outside  the   ridge,  as  the  mandible  was 
much  displaced  to  the  left.     I  gave  him  a  decent  articulation  od  the 
right.     I  made  no  attempt  at  that  stage  to  replace  the   mal] 
There  was  no  bone  on  the  right  horizontal  ramus.     On  the  left    I 
him  a  vulcanite   block   on  the  upper  plate,  and  a  corresponding  I 
portion  of  vulcanite  on   the  lower,  pushing  his  cheek  out.     This  was 
united  to  the  right  side  by  the  gold  wire  which  was  used  in  getting   the 
bite.     I  intended  to  add  vulcanite  gradually  on   to  that  block,  bo  8 
push   the  jaw  over  slowly  to  the   right,   but  within  three  days  he 
discharged  from  hospital,  and  I  have  not  seen  him  since.     I  was  not 
called  in  until  the  general  surgeon  had  done  his  part,  and   as 
the  apparatus  was  in  the  patient  was  sent  down  to  his  depot. 

Mr.  F.  J.    Pea i 

I  should  like  to  express  our  sincere  thanks  to  our  French  confri 
To  those  of  us  who  visited  France  they  gave  a  most  hearty  welcome, 
and  put  themselves  to  considerable  inconvenience  to  show  us  everything 
there  was  to  be  seen.     We  cannot  be  too  grateful  to  them   for  that 
courtesy. 

With  regard  to  the  opening  of  the  discussion  by  Mr.  Lewin   Payne, 
I  think  he  has  brought  out  very  admirably  the  main  points  which  one 
would  wish  to  hear  discussed.     His  classification,  although  possibly  it 
may  not  include  all  cases,  does,  at  any  rate,  represeni  a  workinj 
for  recording  them. 

I  think  it  would  be  very  unfortunate  if  some  of  Mr.  Colyer's  remarks 
were  accepted  as  representing  the  views  of  the  average  dental  Burg< 
in  regard  to  these  cases.  One  recognizes  that  Mr.  Colyer  has  done  an 
enormous  amount  of  good  work  in  cases  which  are  extremely  difficult, 
owing  to  there  having  been  so  much  delay  in  treatment.  Bui  I  think 
he  did  not  make  it  sufficiently  clear  in  his  remarks  that  the  points  which 
he  laid  down  for  treatment  were  chiefly  applicable  to  delayed  cas< 
For  instance,  extraction  of  teeth  on  either  aide  oi  the  fracturi  int 

with  which  I  think  the  majority  of  us  can  hardlj  ith 

him  when  he  says  the  tooth  or  teeth  in  the  line  ol  fracture  should 
removed;    that  is  what  those  of  us  with  experienc<  -n 

before  the  War,  have  been   in   the  habit  of  doing.     In   delayed 
extraction  will  make  the  treatment  very  much  shorter,  and 
be  good  union  ;   but  in  most  of  the  cases   I   have  seen  in  which  that  has 
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been  done  there  is  a  good  deal  of  loss  of  function.  Surely  our  aim  is 
not  solely  the  making  of  these  men  fit  from  the  military  point  of  view ; 
we  have  to  think  of  the  man  as  having  undergone  serious  injury,  and 
to  consider,  not  only  his  fighting  possibilities,  but  also  his  future  life, 
which,  it  seems  to  me,  is  a  point  Mr.  Colyer  has  not  sufficiently  taken 
into  consideration. 

The  four  points  with  which  Mr.  Lewin  Payne  concluded  should, 
I  think,  be  emphasized — namely,  all  cases  of  jaw  injury  should  receive 
the  assistance  of  a  dental  surgeon  as  soon  after  the  injury  as  possible. 
This  cannot  be  too  much  insisted  upon,  especially  at  a  meeting  which 
includes  members  of  the  Surgical  Section.  The  second  point  is,  that 
the  treatment  should  be  begun  as  soon  after  the  injury  as  possible. 
Those  who  have  seen  hundreds  of  these  cases  under  treatment  are 
convinced  that  it  can  be  commenced  much  earlier  than  the  average 
dentist  might  have  considered  possible.  Mr.  Payne's  point  as  to  the 
segregation  of  these  cases  into  special  hospitals,  or  special  departments 
of  hospitals,  is  one  which  we,  especially  as  members  of  the  Surgical 
Section  are  present,  wish  to  emphasize  to  the  authorities.  We  have 
done  our  best,  as  dentists,  to  impress  upon  the  authorities  the  need 
of  this.  It  may  be  thought  we  are  getting  these  cases  in  the  delayed 
form  because  the  authorities  were  not  warned,  but  that  is  not  the  case. 
The  heads  of  both  the  Navy  and  Army  Departments  were  warned  of  the 
need  before  any  soldiers  left  this  country.  We  also  promised  them  that 
we  would  place  the  whole  of  our  services  at  their  disposal  to  ensure  an 
efficient  service  for  this  kind  of  case.  But,  though  we  have  reiterated 
the  necessity  from  time  to  time,  very  little  has  been  done,  and  I  think 
the  authorities  are  extremely  to  blame  for  these  cases  reaching  us  with- 
out treatment  six  or  eight  months  after  the  injury. 

Mr.  J.  G.  Turner. 

I  have  had  some  little  experience  of  these  cases  in  the  present  AA  ar. 
The  sepsis  in  some  of  the  cases  is  remarkable,  worse  than  I  have  ever 
seen.  I  find  Dakin's  solution  extremely  useful  ;  and  chloramine  (now 
termed  "tolamine"),  another  of  Dakin's  productions,  has  been  very 
well  spoken  of  by  a  man  from  the  Dardanelles  for  these  jaw  cases. 
Whether  one  should  attempt  much  in  the  presence  of  such  sepsis  is 
an  important  point.  But  Claude  Martin  and  his  pupils  were  never 
frightened  by  a  large  amount  of  suppuration  in  dealing  with  bone  cases 
in  the  jaws,   screwing  flanges  into   bone,  and   so   on.     They  expected 
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prolonged  suppuration.  One  wonders  whether  one  dare  risk  it.  A  man 
who  has  been  exhausted  by  fighting  had  better  Dot  be  treated  in  that 
way  ;  it  seems  better  to  make  use  of  antiseptics  to  kill  oil  as  much  as 
we  can  ;  Dakin's  hypochlorite  solution  does  not  kill  the  I  d  the 

same  time. 

The  various  classifications  of  fractures  we  have  agreed  to  fairly  well. 
A  fracture  without  loss  of  bone  can  be  efficiently  dealt  with  provided 
there  are  a  fair  number  of  teeth  left. 

Pace  Mr.  Pearce's  fears  as  to  public  opinion,  I  think  Mr.  ('<>] 
suggestion    to    treat    delayed    fractures    by    extraction    on    the    line    of 
fracture   has   proved    itself.       When   a  fracture  occurs   behind  all   the 
teeth,  I  think  a  removable  cradle  splint  should  be  used. 

I  agree  with  other  speakers  as  to  the  difficulty  of  using  cemented 
splints  in  the  kind  of  mouths  we  see,  especially  when  there  is  the 
possibility  of  having  to  take  off  a  splint  to  remove  a  root. 

Where  there  is  but  small  loss  of  bone,  but  including  the  whole  depth 
of  the  mandible,  I  believe,  as  Mr.  Stanley  Mummery  said,  there  i>  a  very 
good  possibility  of  fragments  of  bone  and  osteogenetic  tissue  being  left, 
and  that  is  all  that  is  w7anted ;  bone  will  be  regenerated.  It  the 
skiagram  shows  such  fragments,  we  should  fix  the  two  main  fragments 
apart,  and  so  give  the  scattered  fragments  a  better  chance  ol  ating 

the  bone.     If  there  are  no  such  fragments,  then  patting  then 
and,  later,  stretching,  may  lead  to  an  equally  good  result.      It  may  also 
be  possible  to  turn  down  into  the  gap  a  piece  of  bone  from  the  pat 
mandible,  hingeing  it  on  a  vital  union  of  periosteum.    There  we  need,  by 
a  cap  splint  on  the  teeth,  to  make  the  two  portions  immovable.     Where 
there  was  large  loss  of  bone,  but  plenty  of  soft  parts  remaining,  Claude 
Martin  used  large  masses  of  vulcanite,  replacing  a  temporary  apparatus 
of  the   same  kind  flanged  on  to  the  bone  fragments.     The  masses  of 
vulcanite  used  for  temporary  work  should  be  solid  ;   there  Bhould  be  no 
attempt  to  drain  through  the  vulcanite,  as  originally  advocated.     The 
temporary  apparatus  should,  if  possible,  be  fixed   to  the 
bone.     Where  there  is  large  loss  of  tissue,  there  is  less  to  he  done,  and 
one  must  look  to  the  surgeon  for  plastic  operations.     I  think  we  may  be 
blaming  the  surgeon  too  much  in  calling  attention  to  ti 
mouths  which  we  see  later;  there  may  not  have  be<  o  the  poasibil 
doing  a  decent  plastic  operation. 

Bone-grafting  seems  to  open  up  a  useful  6eld.      I    Bhould    lik' 
speculate  on  one  or  two  possibilities.     The  tissue  from  which  bone  is 
renewed  is  not  periosteum,  but  bone  cells  under  the  j  m  and  in 
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the  medullary  portion.  In  the  lower  jaw  one  can  frequently  see  the 
medullary  portion  renewing  bone.  For  instance,  the  root  of  a  septic 
tooth,  or  of  an  implanted  tooth,  is  absorbed.  On  taking  such  a  tooth 
out,  one  often  brings  with  it  a  little  mass  of  new  bone  which  has  grown 
into  the  absorbed  hollow  of  the  root.  New  bone  may  be  deposited  on 
the  cortical  side  of  the  periosteum  to  a  considerable  extent.  These  cells 
are  delicate.  If  we  are  going  to  make  a  graft,  it  seems  wrong  to  pick 
out  the  cortical  hard  bone  and  dovetail  it  into  other  hard  bone ;  there  is 
not  the  blood  supply,  nor  is  the  cortex  the  part  which  will  be  penetrated 
easiest,  or  which  will  send  out  the  bone  cells  to  the  greatest  extent. 
We  should  take  as  much  of  the  medullary  portion  as  possible,  and  fit  it 
in  looselv,  for  fear  that  the  pressure  may  kill  the  cells.  So  here  we  need 
a  good  intra-buccal  splint  to  allow  the  implanted  bone  to  lie  easily  in 
the  cavity.  Perhaps  the  amount  of  bone  should  be  small,  so  that  the 
nourishing  lymph  may  have  access  to  it. 

The  case  in  which  Sir  Frederic  Eve  embedded  phosphor  bronze 
wire  leads  one  to  hope  that  it  might  be  a  permanence.  But  I  think 
that  is  very  unlikely,  and  if  it  is  not  to  be  so  regarded,  the  line  of 
temporary  treatment  is  not  to  allow  contractions  to  take  place  into 
so  small  a  bulk  as  the  phosphor  bronze  wire  indicates.  Large  masses 
are  what  we  try  to  use,  so  as  to  keep  space  for  a  permanent  apparatus. 
All  metals  let  into  bones  which  are  movable  are  apt  subsequently  to 
work  loose.  It  is  only  where  there  is  no  movement  that  you  may  expect 
the  bone  to  overlap  the  metal,  or  even,  as  has  happened,  grow  through 
the  perforations  in  that  metal. 

A  point  I  would  emphasize  refers  to  cicatrization.  Once  you  have 
stretched  the  cicatrix,  a  return  can  be  prevented  by  the  exertion  of  a 
small  amount  of  force,  but  it  must  be  applied  daily,  otherwise  you  will 
soon  learn  that  the  cicatrix  is  going  back.  It  is  not  the  case  that  once 
you  have  stretched,  the  matter  can  safely  be  left. 

Mr.  Lewin  Payne   (in  reply). 

In  concluding  this  debate,  I  shall  only  attempt  to  refer  to  a  few 
of  the   points  which  have  been  raised. 

As  Dr.  Hayes  explained  in  his  opening  remarks,  no  new  patho- 
logical problems  are  presented  by  the  cases  we  have  been  discussing, 
but  the  difficulties  to  be  contended  with  are  those  relative  to  the 
complexity  and  variety  of  the  deformities.  These  problems  are  essen- 
tially the  work  of  the  dental  surgeon,  and,  to  repeat  the  statement  of 
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Sir  Frederic  Eve,  the  assistance  of  the  surgeon  is  required  only  • 
tionally,  if  the  treatment  by  the  dental  surgeon  has 
skilfully  from  the  outset  of  the  case. 

Mr.  Colyer  will  hardly  expect  me  to  agree  with  all  the  details  of  his 
treatment.  I  should  lay  more  stress  upon  the  retention  of  the  individual 
teeth,  also  upon  restoring  the  teeth  to  the  position  of  occlusion  which 
is  normal  to  them,  and  I  agree  with  the  contention  of  Mr.  Bern,  and 
of  others,  that  the  removal  of  teeth  on  either  side  of  each  fracture  is 
undesirable    in    most    cases.     In    regard    to  these  vie  must    re- 

member, however,  that  Mr.  Colyer  has  been  dealing  largely  with 
neglected  cases,  which  should  be  placed  in  a  different  category  from 
those  patients  who  have  been  recently  injured. 

Mr.  Turner  urges  that  it  is  desirable  to  sacrifice  teeth  for  th< 
getting  union.  I  would  ask  him  to  make  a  journey  to  France,  where 
patients  are  grouped  together  in  hundreds,  and  there  he  will  see  how 
much  better  results  can  be  secured  by  retaining  the  teeth  and  restoring 
normal  occlusion.  Moreover,  there  are  cases,  as  Mr.  Norman  Bennett 
has  shown,  in  which  it  is  better  to  have  fibrous  union  with 
occlusion  rather  than  bony  union  with  bad   occlusion. 

Mr.    William     Hern's   work    in    connexion    with    tl 
fractures  of  the  jaw  extends  over  a  long  period,  and  his  opinion 
great  value    to    us.     I    strongly   support    his   opinion    as    to    retaining 
fragments  of  living  bone.     Mr.  Hopson's  case  very  well  illustrates  the 
serious  results  of  getting  rid  of  loose  pieces  of  bone  at  a  premati 

In    order    to   illustrate  the  importance   of    early   dental    treat! 
I  would  like  to   show  pictures   of   two  cases  which    in   man;. 
are    similar    in   character.     They  are  of   the   type   I   hav< 
under  Group  4 — i.e.,  two  or  more  fractures  of  the  mandible  involving 
loss  of  substance  on  both  sides.     In   each   instance   the  hull, 
the  mandible  on  the  left  side,  carrying  away  two  or  tin  with 

the  corresponding  bone  below  them,  and  found  exit  on  the  righl 
where  smaller  destruction  occurred. 

Here  are  the  models  of  the  first  patient  {set  fig.  9,  p.  74).     He 
wounded  on  May  19,  1915.     No  attempt  had  been  m  t  the 

displacements  of  his  mandible  until  he  came  to  Bee  an 
months  later.     During  the  interval  several  pi< 
and  some  teeth  had  been  extracted.    The  fragmenl 
was  no  true  occlusion  of  any  of  the  teeth.    It  1 

the  position  of  the   remaining  teeth;  tl  now  in  occlusion,  and 

bony  union  has  occurred  in  the  righl  ■  ,,,lt  th«' 
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gap  on  the  left  side,  between  the  right  central  incisor  and  the  left 
second  molar,  remains  ununited.  This  patient,  at  the  end  of  nine 
months,  has  only  fibrous  union  on  the  left  side,  whereas  I  believe  he 
might  have  had  bony  union  on  both  sides  of  the  jaw  if  an  interdental 
splint  had  been  employed  at  an  earlier  date. 

I  want  to  contrast  this  case  with  that  of  an  officer  who  came  to  me 
soon  after  he  was  wounded.  He  was  shot  by  a  bullet  on  June  11,  1915. 
I  saw  him  thirteen  days  later.  The  radiogram  {see  fig.  6,  p.  73)  shows 
the  condition  on  his  arrival  in  London.  The  damage  and  the  position 
of  the  teeth  were  similar  to  the  case  I  have  just  referred  to.  "When 
the  patient  was  lying  in  bed  the  anterior  fragment  fell  over  towards 
the  back  of  the  mouth.  An  open  cradle  splint  was  ligatured  to  the 
maxilla  and  mandible  a  week  or  so  after  his  arrival  in  London.  The 
maxillary  ligatures  were  removed  after  two  days.  Subsequently  he  was 
treated  with  a  closed  cradle  splint,  with  the  teeth  in  occlusion,  and  after 
eight  weeks  he  was  able  to  use  a  modified  form  of  denture  with  inter- 
maxillary flanges  which  retained  the  fragments  in  their  relative  position. 
With  this  he  could  manage  to  eat  soft  food,  and  in  October  (a  month 
later)  he  was  passed  by  the  Medical  Board  for  light  duty.  Last  month, 
the  jaw  having  united,  he  returned  to  full  duty,  ready  to  go  abroad 
again  {see  fig.  7,  p.  74). 

In  the  first  case  the  patient,  after  ten  months,  is  still  unfit  ;  in  the 
second  he  is  well  and  able  to  return  to  active  service. 

It  has  been  shown  in  this  discussion  that  if  the  dental  part  of 
the  treatment  is  undertaken  early  enough  and  in  a  manner  that  has 
been  suggested  by  many  speakers,  the  country  will  be  saved  thousands 
of  pounds,  the  patients  will  be  made  useful  citizens  for  the  future,  and 
in  a  very  large  number  of  cases  they  may  again  become  soldiers  ready 
to  return  to  the  Front. 

Mr.  T.   S.  Carter   (communication  by  letter).  , 

Wire  suturing  of  the  jaws,  by  at  once  causing  fixation,  is  quickly 
followed  by  osseous  union.  I  am  in  favour  of  silver-plated  copper  wire, 
Xo.  19  B.W.G.,  and  a  special  key  for  twistiDg  it  up,  also  flexible 
needles  for  returning  the  wire.  The  drill  must  not  be  revolved  too 
rapidly  or  advanced  too  quickly,  or  necrosis  may  be  caused  by  heating. 
A  small  rubber  tube  to  protect  the  lip  is  put  over  the  twisted  ends  of 
the  wire  before  being  turned  down,  or  a  thin  strip  of  rubber  dam  may 
be  wound  round  them  and  the  two  ends  tied  as  a  finish. 
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{May  -2-2,  1916.) 

On    the    Structure    and    Arrangement   of  the   Enamel   Prisms, 
especially  as  shown  in  the  Enamel  of  the  Elephant. 

By  J.  Howard  Mummery,  D.Sc.Penn.,  M.E.C.S. 

It  might,  perhaps,  be  thought  that  the  subject  of  the  ultimate 
structure  of  the  enamel  prisms  had  been  so  fully  investigated  that 
there  was  little  or  nothing  more  to  be  learned  about  it.  There  are, 
however,  still  some  undecided  points  with  regard  to  this  subject  upon 
which  I  hope  to  throw  some  further  light  in  the  following  pa] 

In  1905,  E.  Smreker  published  a  paper  [4]  in  which  he  asserted 
that  the  majority  of  the  prisms  in  human  enamel  are  not  round  or 
polygonal  in  shape  in  transverse  section,  but  have  an  arched  form, 
owing  to  the  prisms  being  longitudinally  grooved  and  fitting  into  one 
another;  he  also  described  feather-like  processes  from  the  prisms,  and 
a  system  of  connecting  processes  or  bridges  between  them.  These 
observations  were  confirmed  by  Professor  von  Ebner,  who  deals 
with  them  at  some  length  in  a  paper  published  in  the  E 
(1905)  [3].  These  conclusions  have  not,  however,  been  generally 
accepted  or  confirmed  by  others,  nor  have  thej  been  referred  to  in 
recent  text-books,  no  reference  to  either  of  these  papers  ap] 
the  new  edition  of  Tomes's  "  Dental  Anatomy." 

Professor  Walkhoff  and  others  look  upon  then,  as  due  to  i  rroi 
observation,  and  consider  the  arcade  form  of  the   prism   to  I 
appearance.     An  investigation,  however,  upon  the  mici 
of  the  enamel  of  the  elephant  which  I   have  recently  w. 
ju— 18 
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I  think,  thrown  fresh  light  on  the  subject,  and  tends  to  corroborate 
the  description  of  the  ultimate  structure  of  the  enamel  prism  as  given 
by  Smreker  and  von  Ebner. 

The  peculiar  structure  of  the  enamel  of  the  elephant  reminded  me 
of  the  illustrations  in  Professor  von  Ebner's  paper,  which  I  had  always 
found  difficult  to  understand,  never  having  then  seen  appearances  in 
human  enamel  such  as  he  has  described.  A  careful  study  of  this  paper 
makes  it  evident  that  we  have  in  the  enamel  of  the  elephant  a  structure 
similar  to  that  described  by  Smreker  as  seen  in  human  enamel.  In  the 
elephant  it  is  seen  on  a  larger  scale,  and  is  more  generally  shown 
throughout.  This  form  of  modification  of  the  prism  was  first  described 
by  E.  Smreker  in  1905,  and  his  work  is  quoted  by  von  Ebner  in  his 
paper  on  enamel,  where  he  expresses  surprise  that  Smreker's  observa- 
tions have  not  been  more  generally  recognized,  the  reason  for  this 
probably  being  the  great  difficulties   of  observation  in  human   enamel 


Fig.   1. 
Prickle-cell  layer  of  pavement  epithelium. 

and  the  necessity  of  procuring  very  thin  ground  sections.  Smreker 
stated  that  in  thoroughly  polished  sections,  either  impregnated  with 
silver  nitrate  or  unstained,  the  cross-section  of  the  prism  was  not 
always  rounded  or  hexagonal,  but  in  many  places  showed  a  pre- 
dominant form  which  reminds  one  of  the  arrangement  of  the  cells  in 
a  pavement  epithelium.  He  says  :  "  As  in  the  wing  or  prickle-cell  layer 
of  a  pavement  epithelium,  the  cells  show  an  arched  surface  and  an 
under  surface  furnished  with  facets,  which  are  conditioned  by  the  arched 
surface  of  the  underlying  cells,  so  do  the  enamel  prisms  also  abundantly 
show  an  arched  surface  on  one  side  which  is  arranged  over  a  more  or 
less  concave  surface,  which  is  dependent  upon  the  arched  surfaces  of 
neighbouring  prisms  "  (fig.  1  in  text).  He  describes  the  convex  surface 
as  being  directed  almost  without  exception  towards  the  dentine.  If  the 
prisms  lie  in  regular  rows  behind  one  another  they  show  single  grooves 
on  the  posterior  surfaces ;  if  in  alternating  or  irregular  rows  thev  show 
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tw„  or   more  grooves  at  the  back.     He  confirm*  rations 

with  teased  preparations,  and  von  Ebner  also  invi  ame] 

of  the  wild  boar  and  of  the  calf,  which  gave   indical  milar 

structure,     von  Ebner,  when  he  first  read  Smreki  i,t  as 

I  did,  that  this  appearance  was  due  to  the  sections  being  viewed  obliquely, 
but  teased  preparations  showed  him   that  it  was  ;m  actual   structural 
condition.    As  I  shall  presently  describe,  I  have  found  in  succ<  Bsful  i 
preparations  of  elephant  enamel  both  the  single  and  the  doubl 
as  well  as  an  arched  shape  of  the  broken-up  prisms  in  transverse  section. 

The  authors  referred  to  describe  wing  processes  of  the  prisms  (the 
"  Flugelfortsatze  "  of  von    Ebner),  connecting    processes  q   the 

prisms,  which  are  described  as  intercolumnar  bridges,  and  a  needle-like 
splitting  of  the  prisms. 

Wing  Processes   of  the   Prisms. — In   teased    preparations   of    i 
mammalian    enamels    one    finds    here    and    there    the    so-called    wing 
processes   (Plate,  figs.  12,  13  and  14).      These  are  lateral  projections 
from  the  prisms,  appearing  sometimes  as  projecting,  obliquely  directed 
fibres  or  processes,  sometimes  showing  a  zigzag   splitting  like  an 
of  fractured  glass.     They  can  be  seen  extending  all  acr<  risms 

as  well  as  projecting  from  its  edges,  and  von  Ebner  has  figured  them  in 
human  enamel  as  enveloping  the  concavo-convex  prisms  like  a  Bheath, 
and  projecting  on  either  side.     These  wing  proce-  not  <>nlv 

informing  enamel  but  also  in  the  completed  tissue.  Here  and  there 
in  teased  preparations  membranous  expansions  are  seen  attached  to 
the  prisms,  and,  although  von  Ebner  does  not  think  th<  se  are  id<  utical 
with  the  wing  processes,  an  examination  of  teased  preparations  of 
marsupial   enamel   has  furnished   me  with   considerable  •  tint 

they  are  identical,  as  I  hope  to  show  presently. 

Intercolumnar  Bridges  (Plate,  fig.  9). — Connecting  \ 
neighbouring  prisms  are  seen  in  human  enamel,  and  1  ribed 

by  Leon  Williams.     The  term  "  intercolumnar  brid 
von  Ebner  for  these  connecting  processes,  and  I  have  adopted  it  in  the 
present  paper. 

Needle-like  Splitting  of  the  E  Plat<  In  all 

teased  preparations  of  mammalian   enamel  that    I   h:>.  i   the 

prisms  are  seen  to  terminate  in  oblique,  needle-lil 
and  sometimes  at  both  ends.     This  split!  dently,  in  m 

not  at  the  same  angle  as  the  projections  of  tl  ad  is 

apparently  due  to  the  longitudinal  fibrillation  of  the   | 
in  the   forming  enamel  of  marsupials   and  d< 
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Leon  Williams  in  human  enamel.  The  direction  of  these  needle-like 
projections  would  appear  to  suggest  that  they  are  due  to  calcification 
in  the  direct  prolongations  of  the  Tomes's  processes  of  the  ameloblasts, 
which  are  produced  into  the  longitudinal  system  of  the  organic  fibres 
forming  the  foundation  of  enamel ;  the  transverse  membranes  above 
described — and,  as  I  consider,  the  wing  processes  also — forming  the 
fibrillar  material  which  represents  the  other  portion  of  the  organic 
matrix,  both  being  eventually  almost  lost  to  view  in  the  dense  calcifi- 
cation of  the  finished  tissue. 

I  have  dwelt  upon  this  investigation  of  Smreker  and  von  Ebner  in 
order  to  make  clear  the  explanation  of  the  structure  of  the  enamel  of 
the  elephant,  and  to  show  that,  on  a  larger  scale,  the  appearances  above 
described  (owing  to  the  larger  size  of  the  prisms  and  the  more  general 
existence  of  this  mode  of  arrangement)  are  more  easily  demonstrated 
in  the  elephant  than  in  human  enamel.  This  study  helps  to  explain 
more  effectually  some  appearances  and,  I  think,  to  suggest  a  different 
explanation  of  certain  disputed  points. 

In  studying  the  wing  processes  I  have  made  use  of  teased  prepara- 
tions of  marsupial  enamel,  and  have  found  in  the  kangaroo  (Macropus 
rufus)  appearances  which,  I  think,  throw  considerable  light  on  the  nature 
of  these  processes.  In  these  animals  the  processes  are  much  more 
apparent  than  in  any  other  enamel  I  have  examined,  and  have  a  more 
feathery  appearance — they  often  pass  right  across  groups  of  prisms  and 
appear  to  show  a  transition  into  membrane-like  expansions.  Marsupial 
enamel  appears  to  give  us  the  key  to  the  formation  of  other  mammalian 
enamels ;  it  is  less  perfectly  calcified,  at  all  events,  in  early  stages,  and 
the  structure  is  more  easily  made  out  than  in  a  tissue  which  is  very 
rapidly  calcified,  and  in  which  the  early  stages  of  development  are  soon 
obscured  by  the  densely  deposited  lime  salts.  I  have  not  been  able, 
however,  to  detect  in  marsupials  the  curious  interlocking  of  the  prisms 
seen  in  elephant  and  other  mammalian  enamels ;  the  prisms  appear 
to  have  the  usually  described  polygonal  outlines,  and  I  could  detect  no 
longitudinal  grooving.  It  may  be  that  the  interlocked  prisms  indicate 
a  more  highly  developed  and  specialized  structure  of  the  enamel. 

While  many  investigations  of  the  anatomy  and  macroscopical 
structure  of  the  molars  of  the  elephant  have  from  time  to  time 
appeared,  I  have  not  met  with  any  giving  details  of  the  microscopic 
structure  of  the  enamel.  Professor  Owen,  in  his  "  Odontography," 
refers  to  it  very  briefly.  He  says  :  "  The  fibres  of  the  enamel  present 
a  minutely  jagged  or  crenate  outline,  but  are  not  crossed  by  transverse 
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lines.     Their  diameter  is  Yill,ri  in.     They  are  much  less  wavy  than  in 
the    human  teeth."     As  he  speak>  of    them  as  not    being  crossed    by 
transverse   lines  he  is  evidently  speaking  of  the  longitudinal   vi< 
the  prisms,  which   have   a  distinctly  crenated  outline.     ( 
of  the  prisms  is  distinctly  to  be  seen,  h<  o  teased  pr< 

of  elephant  enamel  as  shown  in  several  of  my  preparal 

In  the  adult  animal  the  enamel  is  confined  to  the  molar  teeth,  hut 
the  permanent  tusks  when  erupted  have  a  thin  coating  of  enamel,  which 
is  at  first  entirely  covered  with  cementum  even  at  the  tip,  as  shown  in 
the  first  instance  by  Professor  W.  D.  Miller,  who  made  a  prolonged  and 
careful  study  of  the  anatomy  and  pathology  of  the  teeth  of  the  elephant. 
A  section  made  at  right  angles  to  the  vertical  surface  [*2]  of  the  lamella 
of  the  molar  shows  alternate  bands  of  cementum,  enamel,  and  dentine, 
and   as  described  in  a  paper  by  Professor  Miller  and  Dr.  Dieck,  the 


Transverse  section  of  molar  of  elephant,  showing  the  thorn-like  pro  mine 

and  cementum.     E,  enamel ;  D,  dentine  ;  C,  cementum. 


interlocking  of  the  tissues  is  very  complete  owing  to  a  peculiar  an 

ment  which  they  were  the  first  to  describe.     Thorn-like  pr. 

projections  of  the  cementum  extend  into  the  enamel  on  .  and 

similar  processes  extend  into  it  from  the  dentine  on  the  otl 

in  text).      As  Miller  points  out,  a  similar  structure   is   found    in   the 

compound  molar  of  the  wart-hog 

of  the  hippopotamus,  but  in  these  animal* 

not  the  dentine  which  has  these  prolongations  inl 

interlocking  of  the  tissues  would  probably  be  of 

the  molar  of   the  elephant  to  stand  the  enormi 

is  subjected.     Such  an  arrangement  is  fairly  common  in  I 

On  examining  under  the  microscope    a    t, 
enamel  of  the  Indian  elephant,  which  also  included  the  wring 
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areas  of  dentine  and  cementum,  I  was  struck  with  the  great  size  of 
the  enamel  prisms.  A  measurement  showed  an  average  diameter  in 
transverse  section  of  10  /x,  while  the  prisms  in  human  enamel  have 
a  diameter  of  from  4  ll  to  5  ll.  Such  a  section  shows  prisms  both  in 
their  transverse  and  longitudinal  aspect,  the  former  predominating,  and 
the  transversely  cut  prisms  appear  to  overlap  one  another  like  tiles  on  a 
roof  or  the  scales  of  a  fish,  but  no  prisms  having  a  rounded  or  polygonal 
form  can  be  seen  over  the  whole  surface  of  a  large  section.  The  most 
obvious  explanation  of  this  appearance  would  be  that  they  are  rounded 
or  polygonal  prisms  which  are  viewed  obliquely,  appearing  to  be  over 
one  another,  either  one  or  two  overlapping  the  one  in  front.  In  this 
case,  however,  the  most  obvious  interpretation  is  not  the  true  one, 
except  to  a  very  limited  degree,  as  I  shall  hope  to  show  presently, 
for  the  great  majority  of  the  prisms  have  a  concavo-convex  figure  in 
cross-section,  and  in  longitudinal  section  show  a  convex  anterior  aspect, 
directed  towards  the  dentine,  and  a  single  or  double  groove  traversing 
the  length  of  the  prism  on  the  posterior  aspect  (Plate,  figs.  1,  2  and  3). 
This  is  clearly  seen  in  fragments  of  enamel  teased  in  glycerine.  When 
von  Ebner  first  read  Smreker's  paper,  he  thought,  as  I  did,  that  this 
appearance  was  caused  by  the  sections  being  viewed  obliquely,  but  the 
teased  preparations  show  that  it  is  a  real  structural  condition. 

In  successfully  teased  preparations  of  elephant  enamel  I  have  found 
both  the  single  and  the  double  grooves  very  evident,  as  well  as  an 
arched  shape  of  broken-up  prisms  in  transverse  section.  In  human 
enamel  I  have  frequently  found  the  wing-like  lateral  expansions  in 
teased  preparations,  and  have  also  in  many  cases  seen  (in  sections) 
the  arcade  form  of  the  prisms  seen  in  the  elephant,  but  I  have  not 
been  successful  in  finding  grooved  longitudinal  prisms  which  I  could 
clearly  describe  as  such.  I  have  not,  however,  made  a  very  extended 
examination  of  human  enamel  for  this  purpose.  I  think  it  is  certain, 
that  this  form  of  the  prism  is  not  so  general  in  human  as  it  is  in 
elephant  enamel,  since  an  examination  of  many  sections  of  human 
enamel  shows  the  cross-striation,  which  is  more  marked  than  in  the 
elephant,  to  be  continuous  across  neighbouring  prisms  not  showing  any 
curvature,  and  we  see  many  cross-sections  of  human  enamel  which 
show  the  usually  described  polygonal  outline. 

In  fig.  3  in  text  I  have  shown  a  transverse  section  of  elephant's 
enamel,  and  it  is  plainly  seen  that  the  prisms  do  not  show  the  usually 
described  form  but  have  a  rounded  anterior  and  a  concave  posterior 
extremity,  giving  a  festooned  appearance  to  the  surface,  as  if  made  up 
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of  overlapping  tiles.  These  sections  when  placed  immediate  Ij  behind 
one  another  in  a  single  row  have  a  single  concavity  ;ii  the  back;  the 
more  usual  arrangement,  however,  is  alternate,  and  the  prisms  have  a 
double  concave  posterior  margin.     It  is  difficult  to  conviD  elf  at 

first  that  the  whole  appearance  is  not  due  to  an  oblique  \i<-\\  of  regular 
polygons,  but  a  search  over  a  large  area  shows  similar  forms  everywhere. 
In  many  parts  of:the  sections,  not  only  have  the  prisms  this  tile-like 
appearance,  but  they  are  seen  to  have  a  serrated  margin,  and  they  also 
appear  as  if  grooved  or  ridged  on  the  surface  of  the  section,  many 
prisms  having  a  singular  resemblance  to  the  frond  of   a    maidenhair 


Fig.  3. 
Transverse  section  of  the  enamel  of  the  Indian  elephant,     i      "00.) 

fern  (fig.  4  in  text).     The  convexity  of  the  prism  in  the  elephant 
always  to  be  directed  towards  the  dentine  and  not  towards  the  cementum 
on  the  opposite  side  of  the  section.     In  longitudinal  Ejections  the  prisms 
appear  wavy,  and  in  many  places  show  grooves  and  overlapping  feathered 
margins  (fig.  5  in  text). 

By  means  of  teased  preparations  of  elephant  enamel  1  i  n  ired 

to  ascertain  the  actual  meaning  of  these  appearances  in 
exposed  surface  of  the  enamel  was  scraped  with  a  Bharp  I  the 

little  detached  fragments  broken  up  with  needles  in  gl 
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Farrant's  solution  on  a  microscope  slide.  Fragments  of  enamel  showing 
rows  of  prisms  in  a  longitudinal  aspect  demonstrated  that  the  columns 
were  united  by  processes  which  are  arranged  in  rows  between  them, 
giving  them  an  appearance  as  if  sewn  together  with  rather  thick  and 
irregular  stitches — these,  the  intercolumnar  bridges  of  von  Ebner  and 
the  processes  between  the  rods  of  Leon  Williams,  are  very  distinct,  and, 
as  noticed  above,  are  not  quite  regular  in  arrangement  (Plate,  fig.  9, 
and  fig.  7  in  text).  Separate  groups  of  enamel  prisms  also  showed  very 
distinctly  the  single  or  double  groove  at  the  back,  and  I  was  fortunate 
enough  in  a  few  instances  to  see  a  prism  broken  in  two  at  the  summit 
of  the  groove,  showing  how  the  typical  appearance  in  transverse  section 
was  produced  (Plate,  fig.  3).  In  the  double-grooved  prisms  there  is  a 
distinct  ridge  between  the  two  grooves,  which  appears  to  be  continued 
into  the  ridges  seen  traversing  the  transverse  section  in  many  places. 
The  single-grooved  prisms  have  a  very  distinct  ridge  on  either  side 
which  is  of  an  appreciable  breadth,  and  little  knobs  or  projections  can 
be  seen  along  the  ridge,  apparently  caused  by  the  broken  bridges 
connecting  the  ridge  with  the  sides  and  convexities  of  the  neighbouring 
prisms.  A  few  fragments  of  prisms  broken  up  transversely  show 
various  shapes,  from  a  single  concave  to  a  double  concave  posterior 
margin  and  with  varying  depths  of  the  concavities,  so  that  in  some  of 
them  the  prisms  have  become  flattened  out  and  only  show  very  narrow 
grooves.  Some  fragments  of  enamel  are  also  seen,  which  give  very 
definite  information  as  to  structure.  These  pieces  show  groups  of 
prisms  in  transverse  or  oblique  section,  and  at  one  margin  the  grooved 
edges  project  from  the  surface  and  at  (b)  in  Plate,  fig.  10,  the  whole 
of  one  of  these  arched  prisms  is  seen  in  situ  with  its  concavity  projecting 
freely  from  the  surrounding  prisms. 

The  grooving  of  the  prisms  is  seen  in  sections  as  well  as  in  teased 
preparations  (Plate,  fig.  8,  and  fig.  5  in  text),  and  in  many  parts  the 
longitudinal  sections  show  the  overlapping  wing  or  feather  processes 
(Plate,  fig.  7). 

The  photograph  (fig.  6  in  text)  shows,  I  think,  very  beautifully  the 
actual  arrangement  of  the  double  concave  prisms.  It  wTas  photographed 
at  a  crack  in  the  enamel,  and  the  prisms  are  seen  both  in  longitudinal 
and  transverse  section,  and  the  little  shining  points,  apparently  due  to 
the  broken  connecting  bridges,  are  also  visible.  A  comparison  of  this 
figure  with  fig.  3,  Plate,  from  the  teased  preparation  will,  I  think, 
fully  confirm  the  view  of  the  structure  of  the  prisms  detailed  above. 
From  this  photograph    and    from  many  preparations  it  would  appear 
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Fig.  4. 
Elephant  enamel  (transverse  section).     (  x  800.) 


I 


Grooves  and  wing  processes  in  the  enamel  of  the  elephant.     Gi 
longitudinal  section.     (      500.) 
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that  the  prisms  of  the  enamel  are  arranged,  not  in  direct  lines  from  the 
dentine,  but  that,  independently  of  all  the  curves  and  intercrossing,  they 
maintain  a  slope  towards  the  dentine  which  it  is  very  difficult  to  follow 
out  or  define,  and  may  possibly  be  connected  with  the  uniform  curve  of 
the  enamel  in  all  directions  around  the  dentine. 

Connecting  processes  between  the  neighbouring  columns  of  prisms 
are  seen  in  human  enamel,  and  have  been  described  by  Leon  Williams  ; 
they  are  very  evident  in  the  elephant,  and  are  particularly  well  shown 
in  the  photograph  (fig.  7  in  the  text).  These  processes  are  seen  to 
pass  across  the  interprismatic  substance  and  form  connexions  with  the 
neighbouring  columns.  von  Ebner  says  that  they  are  not  seen  in 
transverse  sections  of  enamel,  but  in  many  places  in  the  elephant  they 
are  very  distinct  (Plate,  fig.  0),  and  in  one  of  my  sections  of  human 
enamel  bridges  are  also  quite  clearly  seen  in  transverse  section.  In 
fig.  7  (in  the  text)  the  bridges  are  seen  as  very  clearly  defined  con- 
necting processes,  and  it  will  be  noticed  that  they  are  somewhat 
irregular  in  form,  as  are  the  connecting  or  wing  processes  of  the  prisms 
(Plate,  figs.  13  and  14).  von  Ebner,  however,  in  describing  human 
enamel,  says  that  these  bridges  never  show  uneven  connexions  between 
neighbouring  prisms,  but  banded  obliquely  directed  plates,  and  therefore 
they  do  not  conform  to  the  wing  processes,  but  they  certainly  appear  in 
the  elephant  to  form  uneven  connexions. 

The  membrane-like  expansions  sometimes  seen  in  teased  specimens 
of  human  enamel  von  Ebner  does  not  consider  to  be  identical  with  the 
wing  processes,  but  in  teased  preparations  of  marsupial  enamel  these 
membrane-like  expansions  are  much  larger  than  in  other  mammalian 
enamels  ;  they  seem  to  take  the  place  of  the  wing  processes  in  many 
places,  and  show  a  very  marked  fibrillation  (Plate,  figs.  12  and  13). 
That  these  membranous  expansions  and  wing  processes  in  man  and  the 
elephant  are  calcified  is  shown  by  polarized  light,  and  the  very  irregular 
zigzag  splitting  of  the  wing  processes  is,  I  think,  probably  due  to  the 
fracture  of  these  membranous  layers  in  teased  preparations.  From 
this  comparison  with  marsupial  enamel  I  am  inclined  to  think  that 
wing  processes  and  membranous  layers  are  one  and  the  same  thing, 
but  in  teased  preparations  of  the  enamel  of  higher  mammalia  the 
expansions  are  more  completely  calcified  than  in  marsupials,  and  their 
remains  are  only  seen  as  the  wing  processes  of  the  prisms. 

While,  then,  the  needle-like  splitting  of  the  enamel  in  teased 
preparations  is,  I  think,  due  to  the  longitudinal  fibrillation  of  enamel, 
as  I  suggested  above,  the  membrane-like  fibrillar  expansions,  the  wing 
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Fig.  G. 


Enamel  of  elephant  photographed  at  a  crack,  showing  prisms  in  both 
longitudinal  and  transverse  sections.     (  x  400.) 


Fig.  7. 


The  intcrcolumnar 


bridges  (from  a.. 

COO.) 
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processes  and  the  bridges,  I  am  inclined  to  consider  as  all  due  to  the 
transverse  fibres  of  the  enamel  matrix,  which  are  very  apparent  in  the 
forming  enamel  of  marsupials  [5]  ,  where  the  teased  preparations  break  up 
into  laminae.  These  transverse  fibrillar  layers  must  become  incorporated 
into  the  substance  of  the  calcified  prism,  or  it  would  scarcely  be  possible 
to  account  for  the  appearance  of  intercolumnar  bridges  in  transverse 
section  :  they  evidently  form  a  portion  of  the  solid  prism  (Plate,  fig.  6). 
These  grooved  prisms  are  not  in  direct  contact  with  one  another,  being 
separated  by  the  interprismatic  substance,  which  has  flowed  around  them 
as  it  were,  cementing  together  and  compacting  the  whole  tissue.  The 
interprismatic  substance  is,  however,  crossed  by  the  bridges  which  effect 
a  direct  communication  between  the  prisms.  Walkhoff  holds  that  there 
is  no  interprismatic  substance,  that  this  cement  substance  is  simply  the 
cortical  or  external  layer  of  the  prisms,  and  that  calcification  in  the 
enamel  is  a  centrifugal  process  leading  to  a  complete  fusion  of  its  whole 
substance.  Mr.  Charles  Tomes  considers  that  calcification  of  the  enamel 
takes  place  centnpetally,  calcification  proceeding  from  the  periphery  to 
the  centre  of  the  prism,  and  he  would  probably  also  consider  that  there 
is  no  true  interprismatic  substance.  Leon  "Williams  considers  the 
interprismatic  substance  to  be  a  separate  material  formed  independently 
of  the  prisms,  and  my  own  investigations  on  the  enamel  of  marsupials, 
I  think,  tend  to  confirm  this  view. 

A  further  confirmation  of  the  separate  formation  and  distinct  nature 
of  the  interprismatic  substance  is  given  in  a  recently  published  paper 
by  the  late  Dr.  Black  [6]  in  which  he  describes  an  endemic  patho- 
logical condition  of  the  teeth  occurring  in  certain  districts  of  the  Rocky 
Mountains.  This  condition  he  calls  "  mottled  teeth,"  from  the  alternate 
pigmentation  and  bleaching  of  the  teeth  seen  in  this  affection.  This 
pathological  condition  affects  only  the  interprismatic  substance  and  not 
the  enamel  prisms  ;  the  work  of  calcification  appears  to  be  reversed  and 
the  last-formed  part  of  the  enamel,  the  interprismatic  substance,  is 
removed  by  the  action  of  some  as  yet  unknown  agent  which  has  no 
effect  upon  the  prisms.  This  remarkable  complaint,  investigated  on 
the  spot  by  Dr.  Black  and  by  means  of  a  very  carefully  prepared  series 
of  microscopical  sections,  lends  the  greatest  confirmation  to  the  view 
that  the  prisms  and  the  interprismatic  substance  are  separate  structures. 
The  question  then  arises,  How  are  they  distinct  from  one  another — 
is  the  cement  substance  only  a  persistently  less  completely  calcified 
element  of  the  enamel,  or  is  it  in  some  way  of  different  composition  ? 

Leon  Williams  stated  that  this  substance  is  formed  independently 
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of   the  prisms,  and   in  my  own  investigations  on  calcification   1   have 
shown  that  large  calcospherites  in  all  conditions  of  coalescence  a 
surrounding  and  enveloping  the  forming  enamel  prisms  which  ai 
as  Leon  Williams  describes,  to  be  built  up  of  little  bl  uniform 

size.      The    mode    of   formation    is  thus  distinct  in   the   two  calcified 
elements    of    the    formed    enamel,    the    prismatic    calcification    being 
deposited  in  regular,  uniform  bodies  due  to  the  coalescence  of  gram, 
the  interprismatic  substance  by  the  fusion  and  disintegration  of  large 
calcospherites. 

If  we  accept  these  observations  of  Smreker  and  von  Ebner  on  human 
enamel  as  correct — and  they  appear  to  be  confirmed  by  my  own  on  the 
enamel  of  the  elephant — the  structure  and  arrangement  of  the  pri 
rather  more  complicated  than  we  have  usually  considered  them.    We  1 
first  the  laying  down  of  the  calcifying  material  in  granules  within  the 
fibres  of  the  Tomes's  processes  of  the  ameloblasts  described  by  Andri 
Tomes,  and  Leon  Williams,  which  is  so  evident  in  marsupials.     Tl 
granules    become    consolidated   into    blocks   of    the   enamel    substance 
arranged  in  regular  order  in  a  longitudinal  series  and  giving  the 

appearance  of  cross-striation.  We  have  also  a  transverse  striation 
between  and  across  the  prisms  due  to  a  fibrillar  organic  structure,  also 
derived  from  the  epithelial  enamel  organ,  but  not  seen  in  fully  calcified 
enamel.  These  are  seen  in  the  closely  applied  lamina'  observed  in  the 
forming  enamel  of  marsupials;  these  lamina-  I  am  disposed  to  eon- 
form  the  wing  processes  which  are  seen  in  both  calcifying  and  compU  t«  d 
enamel.  The  laminae  become  incorporated  in  the  calcified  substance  of 
both  prisms  and  cement  substance  as  calcification  advances,  and  their 
incorporated  fibres  form  the  connecting  bridges  seen  in  both  longitudinal 
and  transverse  sections. 

While  in  human  enamel  many  prisms  show  the  usually  di 
polygonal  or  hexagonal  forms,  the  majority,  if  nol   all,  in  the  elephant 
possess  a  more  or  less  concavo-convex  figure,  being   grooved    longitu- 
dinally, the  contiguous  prisms  fitting  into  the  grooves  and  forming 
closely  compacted  tissue;  the  inter-prismatic  substance,  small  in  quanl 
in  fully  calcified  enamel,  being  crossed  by  the  intercolumnar  bridgi 
Grooves    and    feather   or    wing    processes    are    visible    in   fully   forn 
mammalian  enamel.     This  interlocking  of  the  prisms  would  appear  to 
be  an  effectual  arrangement  to    resist   the  •  ud   the 

immense  pressure  brought  to  bear  on  the  molars  ol   the  elephanl  n 
be  a  reason  why  this  arrangement  is  so  general   in  the  enamel  of  this 
animal. 
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The  points  in  this  investigation  in  which  I  find  myself  not  able  quite 
to  agree  with  Professor  von  Ebner  are  the  following  : — 

(1)  I  find  inter-columnar  bridges  distinctly  visible  in  transverse 
sections. 

(2)  I  am  inclined  to  consider  the  wing  processes  and  the  membrane- 
like fibrillar  expansions  as  identical,  the  latter  being  very  evident  in 
marsupial  enamel,  where  the  transition  from  these  membranes  to  wing 
processes  appears  to  be  distinctly  shown. 

(3)  The  vertical  needle-like  splitting  does  not  appear  to  be  due  to 
the  wing  processes  but  to  the  longitudinal  fibrillation  of  the  enamel 


Fig.  S. 


Transverse  section  of  human  enamel,  showing  arcade  forms.     (  x  750.) 


prisms,  due  to  the  prolongations  of  the  Tomes's  processes  of  the  amelo- 
blasts,  as  in  marsupials  the  fibrillar  projections  from  the  prisms  are 
often  at  right  angles  to  the  direction  of  the  needle-like  splitting. 

(4)  The  inter-columnar  bridges  appear  to  be  due  to  the  transverse 
membranous  expansions  and  the  wing-like  projections. 

I  do  not  feel  justified,  however,  in  affirming  these  points  as  to  the 
enamels  examined  by  Professor  von  Ebner,  but  only  with  regard  to 
those  mentioned  in  this  paper,  and  hope  by  fresh  preparations  of 
human  enamel  further  to  confirm  his  main  contentions.  I  would  refer 
those  who  are  interested  in  this  subject  to  the  paper  by  Professor 
von  Ebner  mentioned  above,  which  gives  a  very  full  consideration  not 
only  of  the  form  and  arrangement  of  the  prisms  in  man  but  also  of  the 
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action  of  polarized  light  on  the  enamel  prisms,  the   permeation  ol   the 
enamel  by  stains,   and  other  points  connected  with   its  structure  and 

development. 

Another    noticeable    fact    in    the    enamel    of   the    elephant    is    that 
there  is  a  fairly  regular  passage  of  the  dentinal  tube-  into  the  enamel 
at  short  intervals  round  the  margins  of  the   two  tissues  ;    tl. 
do  not,  as  a  rule,  penetrate  very  far,  but  I  have  traced   3ev<  ral  ol 
(in  a  section  in  which  the  dentine  was  stained  with  eosint  t<>  tin-  width 
of  a   dozen  of  the  transverse    sections  of  the  prisms.      Many  of    the 
so-called  "  enamel  spindles  "  are  also  seen,  but  they  appear  to  be  clearer 
and  have  not  the  coarsely  granular  appearance  usually  shown  by  I 
in  human  enamel. 


Fig. 

As  fig.  8,  but  more  highly  magnified.     (  x  1,500.) 

I  have  made  some  sections  of  the  enamel  of  the  nant 

which  show  an  arrangement  of  the  prisms  similar  to  thai  Q   the 

Indian  elephant. 

Fig.  8  shows  the  arcade  form  of  the  prisms  in  a  transv* 
human  enamel,  and  fig.  9  a  similar  preparation  magnified  1 ,500  dian 

I  have  prepared  a  set  of  models  in  wax  and  in  wood  ol  this  peculiar 
arrangement  of  the  enamel  prisms  in  tl  mt,  and 

strate   the   special    points   in   this  structure    probabl;.  than   any 

detailed  description.      The  scale  of  magmfication   adopted    in   making 
the  models  is  approximately  *00  diamet 

'  These  model.-,  were  shown  at  the  meeting. 
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DESCRIPTION    OF    PLATE. 


Drawings  from  teased  preparations  of  enamel,  except  fins.  5,  6,  7  and  8, 
which  are  from  sections. 


Fig.  1. — Double-grooved  prisms  (elephant),  r,  ridges;  g,  grooves.  The  ridges 
are  often  seen  projecting  beyond  the  extremities  of  fragments. 

FlG.  2. — Single-grooved  prisms  (elephant),     r,  ridge;    g,  grooves. 

FlG.  3. — Two  double-grooved  prisms,  transverse  above  (elephant). 

FlG.  4. — Fragments  of  prisms  in  transverse  fracture  (elephant). 

Fig.  5. — Four  prisms  from  a  section  (elephant)  showing  surface  marking  and 
prominence  of  the  ridge  at  r.     Compare  with  photograph,  fig.  4. 

FlG.  6. — From  elephant :  bridges  in  transverse  section.  The  interprismatic 
substance  appeared  dark  and  the  bridges  are  very  conspicuous  as 
white  lines. 

FlG.  7. — Elephant.  From  a  section  showing  a  wing  process  in  the  enamel. 
Compare  with  photograph,  fig.  5. 

FlG.  8. — Elephant.  From  a  section  showing  ridges  and  grooves,  r,  ridges ; 
g,  grooves.     Compare  with  photograph,  fig.  5. 

FlG.  9. — Two  prisms  from  elephant,  showing  needle-splitting  and  intercolumnar 
bridges.     Compare  with  photograph,  fig.  7. 

FlG.  10. — Fragment  of  elephant  enamel  in  transverse  section.  Two  entire 
double  concave  prisms  are  seen  projecting,  with  feather  edges  and 
intercolumnar  bridges. 

FlG.  11.— Fragments  of  prisms  seen  obliquely  (elephant).  Compare  with 
photograph,  fig.  6. 

FlG.  12. — Wing  processes  and  membranous  layers  in  Macropus,  showing  needle- 
splitting,  wings  and  bridging. 

FlG.  13— Fragment  of  Macropus  enamel.  Membranous  laminae  at  right  angles 
to  direction  of  prisms. 

FlG.  14. — Wing  process,  human  enamel. 


The  drawings  of  the  teased  preparations  were  made  by  direct  observation 
under  the  microscope,  and  are  magnified  about  400  diameters  ;  figs.  6  and  7, 
jrom  sections,  are  x  800. 
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DISCUSSION. 

The  PRESIDENT :  The  arrangement  of  the  enamel  prisms  which  Mr. 
Mummery  has  described  seems  an  ideal  one  for  preventing  fracture  taking 
place  along  the  lines  of  interprismatic  substance.  It  would  be  impossible  for 
fracture  to  take  place  without  traversing  portions  of  the  prisms  themselves, 
and  this  is  a  better  arrangement  than  the  hexagonal  prisms  on  the  "  basaltic 
column"  formation,  which  used  to  be  imagined  to  exist  in  the  enamel. 
Obviously  the  appearances  cannot  be  due  to  obliquity  of  the  section,  since 
that  would  merely  result  in  a  lengthening  out  of  the  figure  representing  the 
cross  section  of  the  prism  and  not  in  a  total  alteration. 

Mr.  A.  H.  Parrott  :  Can  Mr.  Mummery  tell  us  whether  his  researches 
will  enable  him  to  give  any  idea  of  the  microscopical  appearances  of  the 
enamel  prisms  on  the  external  surface  as  distinct  from  the  appearances  shown 
at  the  amelo-dentinal  junction,  and  whether  variations  in  such  appearances- 
will  enlighten  us  as  to  the  incidence  of  dental  caries '? 

Mr.  Mummery  (in  reply)  :  I  am  not  able  at  the  moment  to  furnish  any 
information  on  the  point,  as  my  recent  researches  have  been  made  on  the 
enamel  prisms  of  the  elephant,  and  are  thus   only  comparative. 


The  President  :  In  view  of  a  criticism  of  Mr.  Mummery's  researches  on 
Innervation  of  Dentine  "  which  has  recently  appeared  in  the  Dental  Cosmos, 
and  owing  to  the  fact  that  some  time  must  elapse  before  a  reply  can  be  made 
to  the  criticism,  I  have  asked  Mr.  Mummery  to  bring  to  the  meeting  the 
slides  of  his  photomicrographs  which  best  illustrate  his  conclusions  and  show 
them  to  the  members.  Mr.  Mummery  has  kindly  agreed  to  this,  and  I  will 
now  ask  him  to  project  them  on  the    screen. 

The  PRESIDENT  (after  the  slides  had  been  shown  and  described  by 
Mr.  Mummery)  :  The  slides  speak  for  themselves,  and  there  is  no  need  to 
defend  Mr.  Mummery's  position.      It  is  unassailable. 
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(November  3,  1915.) 

The  Death  of  Mr.  George  Coats. 

The  President  :  Within  the  last  few  minutes  I  have  been  told  of 
an  event  which  members  of  the  Section  will  hear  with  the  greatest  and 
most  sincere  regret.  Mr.  George  Coats,  who,  I  believe,  has  been  out  of 
health  for  some  time,  underwent  an  operation  a  few  days  ago,  and  he 
died  to-day.  I  cannot  imagine  a  greater  loss  to  the  Society,  and  to  this 
Section  in  particular.  We  shall  miss  our  colleague  both  as  a  friend  and 
as  a  highly  valued  scientist. 

(November  3,  1915.) 

Case  of  Associated  Jaw  and  Lid  Movement. 

•  By  Captain  A.  W.  Ormond,  F.E.C.S. 

Cases  of  the  kind  have  been  shown  before,  but  I  consider  them 
rare  ;  this  is  the  first  case  of  the  kind  which  I  have  had  in  my  own 
practice.  The  subject  was  very  ably  discussed  by  Mr.  Bishop  Harman 
some  time  ago,  and  his  paper  appeared  in  vol.  xxx  of  the  Ophthalmo- 
logical  Society's  Transactions.  When  this  boy  moves  his  jaw  laterally, 
the  lids  are  seen  to  move  at  the  same  time.  On  moving  the  jaw  to  the 
left,  the  right  upper  lid  is  raised,  and  vice  versa.  This  associated 
movement  of  lid  and  jaw  is  supposed  by  Harman  to  be  an  atavistic 
phenomenon,  the  result  of  an  association  such  as  is  found  in  the  lower 
animals  between  the  muscles  which  act  on  the  spiracle  and  those  which 
act  on  the  jaw.  The  muscles  are  developed  from  two  layers  of  muscular 
tissue — the  deep  ones  for  the  jaw  and  the  superficial  ones  for  the 
spiracle — these  being  associated  in  the  human  being  with  fibres  which 
form  the  muscles  of  the  face,  especially  the  orbicularis  palpebrarum  and 
those  which  develop  into  the  pterygoid. 
d— 18 
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(November  3,  1915  ) 

Eye  Lesions  as  a  Point  of  Importance  in  directing  Suspicion 
to  Possible   Trypanosome  Infection. 

By   C,   W.   Daniels,   M.B.,   F.B.C.P. 

(Communicated  and  read  by  Leslie  Paton,  F.K.C.S.) 

[Mr.  PATOX  :  Some  little  time  ago  I  showed,  for  Mr.  Inman,  a  case  of 
irido-cyclitis  due  to  infection  by  trypanosomes.  That  case  brought  home  to 
me,  and  perhaps  to  many  others,  the  fact  that  this  is  a  possible  cause  for 
irido-cyclitis  which  has  not  been  sufficiently  recognized.  I  asked  Dr.  Daniels 
at  that  time  if  he  would  look  into  cases  of  sleeping  sickness  and  ascertain 
whether  it  was  a  common  occurrence  to  find  this  association.  Dr.  Daniels  has 
found  it  to  be  much  commoner  than  he  had  supposed,  and  there  have  also  been 
many  cases  in  the  earlier  records  in  which  eye  symptoms  have  been  noticed 
without  special  attention  being  called  to  them.  The  paper  now  sent  is  in 
response  to  the  request  I  made  to  Dr.  Daniels.] 

The  importance  of  eye  lesions  as  one  of  the  diagnostic  signs  of 
infection  with  trypanosomes  is  great,  as,  unless  suspicion  be  aroused, 
the  nature  of  the  disease  is  likely  to  be  overlooked,  and  unless  treated 
energetically  upon  specific  lines,  the  infection  terminates  in  the  fatal 
stage  of  sleeping  sickness.  The  earlier  the  disease  is  recognized,  the 
greater  the  probability  of  recovery.  The  eye  lesions  vary  and  are  not 
alone  diagnostic,  but  the  infections  with  trypanosomes  are  usually  small, 
and  the  prolonged  and  repeated  examinations  necessary  are  not  likely  to 
be  made  unless  there  is  ground  for  suspicion. 

The  grounds  for  suspicion  are  : — 

(1)  Continued  pyrexia,  which  does  not  yield  to  quinine. 

(2)  Enlarged  glands,  usually  cervical. 

(3)  An  erythematous  circinate  rash. 

Of  these,  the  last  is  of  most  value  for  diagnostic  purposes,  and  is 
usually,  but  not  always,  present  in  the  early  stages. 

(4)  Ocular  symptoms  (often  absent  throughout). 

(5)  Orchitis  (often  absent  throughout). 

(6)  Delayed  pain  after  deep  muscular  bruising  (very  variable). 

(7)  Cardiac  irritability  and  weakness. 

These  signs  may  not  all  be  present  together,  and  in  any  case  are  not 
to  be  relied  on  for  diagnosis ;  but  one  or  more  of  them,  especially  (2) 
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and  (3),  and  to  some  extent  (4),  are  often  enough  to  arouse  suspicion, 
which  must,  however,  be  verified  by  blood  examination  and  the  finding 
of  trypanosomes.  In  many  points  there  is  a  similarity  to  syphilitic 
infection,  and  as  a  positive  Wassermann  reaction  may  be  obtained  in 
some  cases  of  trypanosome  infection  where  the  question  of  syphilis  can 
be  excluded,  the  correct  diagnosis  is  of  great  importance  and  difficulty. 

A  special  reason  for  viewing  eye  lesions  with  suspicion  is  that  they 
are  the  first,  in  some  cases,  to  induce  the  patient  to  take  a  medical 
opinion ;  the  other  signs  may  not  attract  attention,  even  if  they  are 
present. 

To  patients  coming  from  tropical  Africa,  as  all  these  do,  "fever" 
means  malaria,  and  about  this  they  think  they  know  all  that  is  to  be 
known. 

The  enlarged  glands  are  neither  tender  nor  painful,  and  their  con- 
dition is  not  usually  marked  enough  to  attract  attention. 

The  rash  causes  no  irritation,  is  usually  on  a  covered  part  of  the 
body,  and  is  taken  for  a  bruise,  which  it  sometimes  resembles.  The  eye 
lesions  are  often  painful  and  alwTays  noticeable. 

In  the  subjoined  list  of  cases  of  Europeans  seen  in  England  with 
this  disease,  I  am  desirous  for  the  above  reasons  of  urging  the  import- 
ance of  excluding  trypanosomiasis  as  the  cause  of  some  of  the  eye 
lesions  in  persons  from  tropical  Africa.  I  do  not  mean  it  to  be  inferred 
that  this  disease  is  the  only,  or  even  the  most  important,  cause  of  such 
eye  lesions.  On  the  contrary,  in  several  persons  from  West  Africa, 
with  some  form  of  iritis,  keratitis,  &c,  I  have  not  only  been  able  to 
exclude  trypanosomiasis,  but  have  been  able  to  determine  the  actual 
causation  and  verify  this  exclusion  by  the  effect  of  treatment  and  the 
subsequent  course.  In  my  list  I  include  one  case  of  iritis  that  I  con- 
sider to  be  probably  due  to  concomitant  syphilitic  infection,  and  I  have 
little  doubt  that  some  of  the  others  may  be  due  to  that  or  to  other 
diseases.  I  give  the  list  as  it  is,  and  my  readers  will  all  be  able  to  make 
such  deductions  as  they  may  think  advisable. 

I  have  grouped  the  cases  according  to  the  part  of  Africa  in  which 
the  disease  was  acquired.  In  the  Khodesian  cases,  the  parasite  trypano- 
some is  specially  virulent,  and  is  probably  a  different  species.  Some 
consider  that  the  parasites  in  some  districts  of  Nigeria  form  a  special 
species.  This  so  far  is  not  proved,  but  I  give  the  group  from  all 
Nigeria  separately.  The  eye  lesions  are  essentially  a  toxic  irido-cyclitis ; 
with  this  there  is  a  varying  amount  of  keratitis,  congestion  of  the 
periciliary  ring  of  the  sclerotic,  conjunctivitis  and  photophobia,  which 
may  be  severe  or  trivial. 
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In  some  cases  of  infection  with  trypanosoma  of  the  lower  animals, 
similar  eve  lesions  occur  and  recur  according  to  treatment.1 


Percentage  with 

Cases 

Deaths 

By 

e  lesions 

eye  lesions 

Rhodesian  cases  ... 

6 

6 

5 

83-3 

Nigerian  cases 

10 

3 

4 

400 

Uganda,  Congo,  and  other  parts   of 

16 

3 

3 

18-7 

tropical  Africa 

— 

— 

— 

Total 

32 

12 

12 

37-5 

In  one  of  the  Rhodesian  cases  and  in  three  of  the  Nigerian  cases  it 
was  the  eve  lesions  that  led  the  patients  to  seek  medical  advice,  although 
other  symptoms  were  present  but  not  complained  of.  As  one  of  these 
was  in  South  Africa,  another  in  West  Africa,  one  in  England  and  one 
in  the  United  States  of  America,  and  in  none  was  attention  directed  to 
the  possibility  of  the  toxic  agent  being  trypanosomiasis,  I  do  not  con- 
sider that  I  am  going  too  far  in  stating  that  the  existence  of  this 
dangerous  source  of  toxin  is  not  yet  sufficiently  appreciated. 

One  of  the  Uganda  cases  showed  a  peculiar  form  of  choroiditis 
discovered   by  Mr.  Treacher  Collins  in  1908. 

Another  sign,  not  uncommon,  in  all  forms  of  trypanosomiasis  is 
marked  oedema  of  one  or  other  or  both  lower  eyelids  and  beneath  them. 
This  is  not  associated  with  any  lesions  of  the  eye,  nor  with  albuminuria, 
nor  with  cardiac  disease.  It  may  be  taken  for  a  similar  oedema  that 
is  of  not  uncommon  occurrence  in  another  West  African  infection, 
namely,  that  due  to  Filar ia  loa. 

I  doubt  if  the  list  includes  all  the  eye  lesions  in  our  cases,  as  for 
many  years  these  were  considered  to  be  the  result  of  the  large  doses  of 
arsenic  (as  atoxyl)  advocated  by  Koch,  which  in  many  cases  led  to  optic 
atrophy  and  other  ocular  lesions.  In  the  lower  animals,  and  also  in  man, 
with  moderate  doses  of  this  drug  rapid  improvement  and  disappearance 
of  eye  lesions  result,  although  in  lower  animals  (loc.  cit.)  the  lesions 
recur  if  the  treatment  be  discontinued. 

Mr.  Leslie  Paton,  who  has  kindly  consented  to  take  charge  of  these 
notes,  has  seen  with  me,  and  I  understand  has  shown,  at  the  Section  of 
Ophthalmology  of  the  Royal  Society  of  Medicine,  one  of  the  cases  here 
tabulated.  It  was  an  ordinary  case,  with  very  slight  photophobia  and 
irido-cyclitis,  and  nothing  specially  diagnostic  so  far  as  the  eye  was  con- 
cerned, but  the  patient  had  the  rash — "  bruises,"  he  called  them — 
enlarged  glands  and  slight  pyrexia.     In  his  case,  as  in  others,  the  eye 

1  Joum.  Trop.  Med.  and  Hyg.,  1911,  xiv,  p.  161. 
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trouble  led  him  to  take  medical  advice ;  suspicion  was  aroused,  trypano- 
somes  were  found  in  the  blood,  and  he  has  been  under  treatment  for 
over  fourteen  months.  He  is  himself  continuing  the  treatment  in  the 
trenches,  although  there  has  been  no  recurrence  of  the  symptoms. 

DISCUSSION. 

Mr.  TREACHER  Collins  :  I  have  been  surprised  to  hear  what  a  large  pro- 
portion of  cases  with  eye  lesions  Dr.  Daniels  has  found  in  trypanosomiasis. 
I  have  seen  about  eight  cases  of  the  disease,  and  in  only  one  of  them  has  there 
been  any  eye  affection,  and  that  was  the  instance  alluded  to  in  the  paper — the 
patieDt  who  had  a  peculiar  form  of  choroiditis.  It  is,  however,  very  common 
to  find  eye  lesions  in  animals  which  have  trypanosomiasis  from  inoculation. 
I  have  examined  pathologically  a  dog's  eye  which  acquired  keratitis  after 
inoculation  with  trypanosomes,  and  I  hoped  to  find  trypanosomes  in  that  eye. 
I  made  smear  preparations  of  the  aqueous  humour,  but  could  not  find  any 
trypanosomes  in  it,  or  in  microscopical  sections  of  the  eye.  That  experience  is 
in  agreement  with  the  statement  in  the  paper  just  read,  that  it  is  probably  a 
toxgemic  affection  of  the  eye.  The  inflammation  in  the  dog's  eye  was  confined 
to  the  anterior  parts — the  iris,  ciliary  body  and  cornea.  It  was  especially 
intense  about  the  root  of  the  iris,  and  it  seemed  to  spread  into  the  cornea  from 
the  periphery.  A  striking  feature  about  the  sections  was  the  presence  of  a 
large  amount  of  fibrinous  coagula  in  the  anterior  chamber,  with  red  blood 
corpuscles  and  large  and  small  mononuclear  leucocytes  entangled  in  it.  The 
iris  also  showed  diffuse  inflammation,  but  not  the  posterior  part  of  the  uveal 
tract. 

Mr.  LESLIE  PATON  (in  reply)  :  There  is  one  point  of  great  interest 
arising  from  the  paper.  Here  is  a  protozoal  infection  causing  irido-cyclitis. 
It  is  known  that  the  spirochaete  of  syphilis  is  a  protozoon.  It  also  causes 
irido-cyclitis.  The  work  which  has  been  done  at  Moorfields  by  Mr.  Browning 
shows  that  the  blood  changes  in  sympathetic  ophthalmia  are  similar  in  nature 
to  those  found  in  many  protozoal  infections,  such  as  malaria.  This  paper 
suggests  a  profitable  line  of  research  in  that  direction.  May  I  remind  the 
Section  of  the  extremely  interesting  paper  read  at  the  last  meeting  of  the 
Section  by  Mr.  Fisher,  on  the  eye  lesions  in  pregnancy,  where  the  probability 
of  the  toxins  originating  from  the  syncytium  was  indicated,  and  the  analogy  ol 
these  cells  to  protozoa  was  mentioned?  Briefly,  the  toxins  produced  by  animal 
parasites  seem  to  have  the  power  of  producing  this  type  of  eye  lesion.  I 
mention  the  matter  because  I  believe  there  has  recently  been  a  good  deal  of 
work  done  in  connexion  with  the  possibility  of  many  cases  of  pyorrhoea  being 
due  to  amoebic  infection.  An  amoeba  has  been  discovered  in  many  cases  of 
pyorrhoea,  and  perhaps  some  cases  of  irido-cyclitis  occurring  in  pyorrhoea  may 
also  prove  to  be  amoebic.  The  amoebae  are  not  easy  to  demonstrate,  except  on 
the  warm  stage. 
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A   Fallacy  in  the  Diagnosis  of   Glioma  Retinae. 

By  Sydney  Stephenson,  CM. 

From  a  clinical  standpoint,  the  expression  "  pseudo-glioma " 
possesses  a  certain  convenience,  but  pathologically,  as  we  all  know, 
it  is  about  as  loose  and  inexact  as  any  term  can  well  be.  The  con- 
ditions that  are  most  commonly  mistaken  for  glioma  include  metastatic 
irido-cyclitis  and  extension  retinitis.  Gross  tubercle  of  the  choroid,  too, 
as  pointed  out  by  the  late  W.  A.  Brailey,1  may  also  lead  to  confusion, 
although  such  cases  are  admittedly  very  rare.  Lastly,  certain  congenital 
anomalies,  to  which  special  attention  has  been  directed  by  E.  Treacher 
Collins,2  may  be  difficult  or  impossible  to  diagnose  from  glioma. 

To  the  foregoing  conditions  I  now  add  another  possible  source  of 
confusion,  namely,  "retinitis  exudativa,"  or  "retinitis  hgeniorrhagica 
externa,"  as  differentiated  by  George  Coats  several  years  ago  in  a  well- 
known  communication  published  in  the  Royal  London  Ophthalmic 
Hospital  Reports  of  November,  1908.3 

I  do  not  for  a  moment  natter  myself  that  the  connexion  in  question 
has  escaped  the  attention  of  some  other  observers,  although,  so  far  as 
I  am  aware,  nobody  has  brought  it  prominently  forward  as  I  venture 
to  do  on  this  occasion.  For  that  matter,  in  a  widely  quoted  com- 
munication on  "Pseudo-glioma,"  written  by  E.  Treacher  Collins 
twenty-three  years  ago,4  a  series  of  eleven  cases  was  described,  where 
the  appearances  that  clinically  simulated  glioma  were  found,  on  patho- 
logical examination,  to  be  due  to  inflammatory  exudation  into  the 
vitreous,  with  or  without  detachment  of  the  retina.  An  attentive 
perusal  of  the  details  shows  that  of  the  eleven  cases  several  were 
instances  of  retinitis  exudativa.  The  communication,  it  should  be 
added,  was  written  sixteen  years  before  George  Coats  clearly  differen- 
tiated the  condition  from  a  crowd  of  others  (1908).  An  instructive 
case  of  the  kind  was  published  recently  by  a  Japanese  surgeon,  Hajano,5 

1  Trails.  Ophth.  Soc.  U.K.,  1883,  iii,  p.  129. 

2  "  Researches  into  the  Anatomy  and  Pathology  of  the  Eye,"  1896. 

3  A  later  and  in  some  respects  perhaps  a  better  presentment  of  the  condition  was  published 
by  George  Coats  in  v.  Graefe's  Arch.  f.  Ophth.,  1912,  lxxxi,  pp.  275-329. 

1  Boy.  Lond.  Ophth.  Eosp.  Reports,  December,  1892,  p.  361. 

5  v.  Graefe's  Arch.  f.  Ophth.,  1913,  lxxxiv,  i,  p.  30. 
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where  the  eye  of  a  small  boy,  aged  2,  was  enucleated  as  an  instance  of 
true  glioma.  On  pathological  examination,  there  was  found  complete 
detachment  of  the  thickened  and  folded  retina,  the  deeper  layers  of 
which  showed  changes  believed  to  be  those  of  retinitis  exudativa. 

The  first  case  that  drew  my  attention  to  the  subject  was  in  a  little 
boy,  aged  2£,  who  was  brought  to  me  in  May,  1908,  because  he  "  had 
a  kind  of  cast  in  his  left  eye."  Since  an  attack  of  influenza,  three 
months  before  I  saw  the  child,  the  eye  had  been  inflamed  from  time  to 
time,  and  the  father  (an  observant  person)  had  occasionally  noticed 
a  shining  appearance  "  like  that  from  a  cat's  eye."  On  examination, 
the  patient's  left  eye  was  found  to  be  blind,  and  its  tension  was  thought 
to  be  raised.  There  was  slight  ciliary  redness.  The  pupil  was  quadri- 
lateral in  outline  and  motionless  to  light.     With  the  mirror,  areas  of 


Fig.  l. 


clear  fundus  could  be  made  out  here  and  there,  interspersed  with 
greyish-white  masses  of  flocculent  material.  Several  groups  of  strikingly 
bright  spots  and  patches  (difficult  to  locate  exactly)  could  be  seen  in 
various  parts  of  the  fundus.  A  haemorrhage  was  present  in  the  lower- 
outer  part  of  the  vitreous.  The  right  eye,  it  should  be  added,  waa 
normal  in  all  respects.  It  was  thought  that  the  condition  might  possibly 
be  one  of  glioma  endophytum,  and  the  eye  was  removed  under  that 
supposition.  The  eyeball,  which  measured  '20  mm.  by  20  mm.,  was  frozen, 
and  divided  into  a  nasal  and  a  temporal  half  by  a  vertical  antero- 
posterior section.  To  the  naked  eye,  the  anterior  part  of  the  globe 
showed  no  obvious  change,  except  for  a  rather  striking  blunt  projection 
in  the  neighbourhood  of  the  posterior  pole  of  the  crystalline  lens,  the 
so-called  "moulding"  (fig.  1).     The  retina  was  nowhere  grossly  detached. 


8       Stephenson  :  A  Fallacy  in  the  Diagnosis  of  Glioma  Betinae 

The  cross-section  of  a  greyish-white  nodule  (5  mm.  by  2  mm.)  lay 
between  choroid  and  retina  far  forward  near  the  ora  serrata,  and  was 
evidently  part  of  a  larger  mass  in  the  same  region.  Signs  of  other 
nodules  were  to  be  dimly  seen  scattered  haphazard  over  the  remaining 
parts  of  the  hemi-section.  Several  groups  of  shining  points,  probably 
cholesterin,  were  present  here  and  there. 

On  pathological  examination,  nodules  of  newly  formed  fibrous 
tissue  were  found  in  the  outer  layers  of  the  retina,  particularly  in  the 
vicinity  of  the  upper  part  of  the  ora  serrata,  where  larger  masses  had 


. 
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evidently  been  formed  by  the  aggregation  of  smaller  ones.  The  nodules 
were  permeated  by  a  system  of  clefts,  which  doubtless  once  had  held 
cholesterin  crystals,  dissolved  out  by  the  ether  and  other  chemicals  used 
in  making  the  preparations.  They  included  for  the  most  part  a  good 
deal  of  pigment,  and  contained  larger  or  smaller  collections  of  giant 
cells  and  of  disintegrating  blood-clot.  The  retina  was  degenerate  and 
more  or  less  disorganized,  although  the  outer  nuclear  layer  could  be 
recognized  in  places.  The  lumen  of  many  of  the  retinal  vessels  was 
narrowed  or  displaced  by  hyaline  changes   (fig.  2). 

In  brief,  then,  a  typical  nodule  lay  in  the  depths  of  the  retina,  and 
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was  composed  in  the  main  of  newly  formed  fibrous  tissue,  coloured  red 
by  van  Gieson's  stain,  and  permeated  by  an  extensive  system  of 
cholesterin  clefts  (fig.  3).  It  contained  numerous  pigment  particles, 
and  enclosed  one  or  more  cavities  of  irregular  shape,  which  often  inter- 
communicated and  were  frequently  more  or  less  filled  with  the  remains 
of  disintegrating  blood  in  the  shape  of  debris,  degenerate  blood  cor- 
puscles, particles  of  pigment,  networks  of  fibrin,  swollen  leucocytes, 
and  giant  cells.  Neither  calcareous  nor  caseous  changes  were  found. 
In  many  of  the  sections  the  choroid  could  be  traced  unaltered  over  the 


5 


•  "* :, 


"     ' 


••\ 


Fig.  3. 


nodules,  but  in  some  the  two  structures  appeared  to  be  in  organic 
connexion.  For  the  rest,  the  angle  of  the  anterior  chamber  was  closed. 
The  tissue  of  the  iris  was  atrophic,  with  pigment  clumps  here  and 
there,  and  it  had  evidently  been  inflamed.  The  subcapsular  epithelium 
extended  around  the  lens. 

For  the  other  case  I  am  indebted  to  Mr.  Arthur  B.  Zorab.  of 
Southampton,  to  whom  the  patient,  a  little  girl,  aged  4,  was  brought  in 
February,  1914,  because  the  left  eye  appeared  to  be  blind  and  had  been 
noticed  to  turn  inwards.  Mr.  Zorab  found  that  the  tension  of  the 
affected  eye  was    +1,  and  that  a  bluish-grey  reflex  could  be  obtained 
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from  the  fundus  with  the  ophthalmoscope.  After  dilatation  of  the 
pupil,  a  complete  detachment  of  the  retina  was  observed.  The  retina 
could  be  traced  up  to  its  most  anterior  limits  all  round,  except  for 
a  small  area  to  the  outer  side,  where  a  "  dip  "  could  be  made  out.  By 
focal  illumination  the  retinal  vessels  could  be  seen.  Mr.  Zorab  thought 
it  probable  that  the  eye  contained  a  glioma,  and  it  was  accordingly 
excised.  The  specimen  was  placed  in  1  percent,  formalin  and  forwarded 
tome  for  examination.  The  child  was  seen  by  Mr.  Zorab  in  September 
last,  that   is,  upwards  of  eighteen  months   after  the  operation,  when 


' 
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the  general  health  was  found  to  be  good,  and  the  remaining  eye  showed 
no  signs  of  any  mischief. 

The  pathological  condition  of  the  excised  eye  was  briefly  as  follows  : 
The  retina  was  detached  in  toto.  The  subretinal  space  was  filled  with 
an  abundant  homogeneous  coagulum,  containing  "  ghost  cells  "  and 
cholesterin  clefts.  Although  degenerate,  the  nuclear  layers  of  the  retina 
could  usually  be  recognized  as  such.  In  places  the  retina  was  infiltrated 
with  "ghost  cells"  similar  to  those  present  in  the  subretinal  coagulum. 
In  the  outer  layers  of  the  retina,  more  particularly  in  the  neighbourhood 
of   the  ora   serrata,   were    nodules  of  two  kinds,    both   of   which   had 
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evidently  been  formed  from  extravasations  of  blood.  The  first  took  the 
form  of  more  or  less  homogeneous  collections  of  fibrin  or  of  newly 
formed  connective  tissue  (fig.  4).  The  second  occurred  as  collections 
of  pigmented  tissue  cells,  intermingled  with  new  fibrous  tissue  and 
remains  of  blood  corpuscles.  These  included  tolerably  numerous 
cholesterin  cracks  or  clefts.  For  the  most  part  the  choroid  was  quite 
distinct  from  the  retinal  nodules,  but  in  one  small  mass  of  reniform 
shape  the  two  appeared  to  be  in  structural  continuity  through  im- 
perfections in   the   pigment  epithelium  (fig.   5).     Many   of  the  retinal 


Fig.  5. 


vessels  were  thrombosed,  and  hyaline  changes,  leading  to  narrowing 
or  displacement  of  the  lumen,  were  not  uncommon.  The  choroid 
showed  no  particular  lesions.  As  regards  the  anterior  half  of  the 
eyeball,  the  ciliary  body  and  the  iris  were  atrophic,  and  the  uveal 
pigment  could  be  seen  to  extend  around  the  edge  of  the  iris  (ectropion 
uveae).  The  posterior  pole  of  the  lens  was  somewhat  "  moulded."  The 
angle  of  the  anterior  chamber  was  closed. 

In  conclusion,  I  should  like  to  take  this  opportunity  of  expressing 
my  gratitude  for  the  work  of  the  late  Mr.  George  Coats,  who  examined 
some  of  my  specimens  and  confirmed  the  pathological  diagnosis  of  the 
foregoing  cases. 
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DISCUSSION. 

The  PRESIDENT  :  Are  there  any  forms  of  pseudo-gliorna  in  which,  provided  > 
a  positive  diagnosis  can  he  made,  the  eye  should  be  left  in  the  orbit  ?  In  two 
instances  I  have  removed  an  eye  which  appeared  to  contain  a  glioma  but  in 
which  the  opacity  was  a  developmental  defect  connected  with  a  persistent 
foetal  artery  of  the  lens.  Would  those  eyes  have  given  trouble  later?  In- 
flammatory opacities  simulating  glioma  I  think  generally  call  for  excision. 

Mr.  Treacher  Collins  :  I  have  excised  one  eye,  supposing  it  to  contain 
a  glioma  belonging  to  the  class  which  Mr.  Stephenson  has  just  described.  I 
presume  that  these  cases  had  primarily  subretinal  haemorrhage  and  that  the 
fibrous  tissue  demonstrated  is  due  to  organization  taking  place  in  the  blood- 
clot.  In  these  cases,  as  Mr.  Stephenson  has  shown,  there  is  an  entire  absence 
of  inflammatory  exudation  in  the  uveal  tract.  The  late  Mr.  Coats  himself 
held  that  the  cases  which  he  described  as  "  massive  exudation  "  were  probably, 
primarily,  haemorrhages  between  the  retina  and  the  choroid,  where  afterwards 
there  was  fibrous  tissue  formation  in  the  clot.  These  cases  are  therefore  different 
to  the  cases  of  so-called  pseudo-gliorna,  in  which  there  is  a  plastic  inflammatory 
exudation  from  the  ciliary  body,  which  organizes  into  fibrous  tissue  in  the 
vitreous  behind  the  lens,  and  in  which  the  similarity  to  glioma  is  intensified 
by  the  development,  in  that  fibrous  tissue,  of  new  blood-vessels.  I  think  these 
latter  cases  can  often  be  differentiated  from  true  glioma  by  the  fact  that  the 
blood-vessels  come  from  the  ciliary  body,  and  are  therefore  biggest  at  the  peri- 
phery, branching  as  they  proceed  towards  the  centre.  On  the  other  hand,  where 
there  is  a  glioma  with  the  retina  detached  over  it,  the  blood-vessels  are  largest 
in  the  centre  and  branched  towards  the  periphery.  Another  point  of  differ- 
entiation is  that  the  plastic  exudation  from  the  ciliary  body  often  passes  for- 
ward into  the  circumlental  space,  attaches  itself  to  the  root  of  the  iris,  and  in 
organizing  retracts  it  so  that  the  anterior  chamber  becomes  deepened  at  the 
periphery.  There  is  also  another  class  of  cases  of  pseudo-gliorna,  which  the 
President  has  mentioned,  in  which  there  is  a  congenital  development  of 
fibrous  tissue  behind  the  lens,  often  with  persistence  of  the  central  hyaloid 
artery.  Many  such  eyes  have  I  seen  taken  out  under  the  suspicion  that  they 
contained  glioma.  I  think  that  this  condition  may  be  differentiated  by 
finding  that  a  red  reflex  can  be  obtained  through  the  periphery  of  the  lens 
in  all  directions.  Usually,  the  fibrous  tissue  does  not  extend  quite  up  to  the 
ciliary  process,  and  the  central  hyaloid  artery  can  be  seen  in  the  centre  of 
the  fibrous  tissue.  As  a  glioma  always  comes  from  one  side,  there  is  not  a  red 
reflex  obtainable  in  the  entire  circumference.  The  class  of  case  which  Mr. 
Stephenson  has  described  this  evening  is  the  most  difficult  to  differentiate 
from  glioma,  and  I  should  like  to  hear  whether  Mr.  Stephenson  can  suggest 
any  points  of  distinction.  In  my  own  case  of  the  same  kind  there  was  a 
history  of   some    birth  injury,   and   I   consider   that    there    was  a   subretinal 
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lni'inorrhage  at  birth,  in  which  fibrous  tissue  subsequently  developed.  In  an 
infant  it  will  easily  be  understood  how  such  a  condition  can  be  mistaken  for 
glioma. 

Mr.  W.  H.  H.  Jessop  :  Four  years  ago  I  had  a  case,  in  a  patient  aged  12, 
with  a  condition  of  the  eye  which  exactly  resembled  glioma.  No  history  could 
be  procured  as  the  child  was  a  foundling.  After  excision  of  the  eye,  it  was 
found  to  be  a  developmental  case.  I  should  like  to  know  if  anyone  present 
has  seen  a  case  of  glioma  over  7  years  of  age. 

Mr.  Stephen  Mayou  :  I  have  had  a  similar  case  to  that  which  Mr. 
Stephenson  has  already  shown,  and  which  I  published  in  the  discussion  on 
detachment  of  the  retina  before  the  Ophthalmological  Society  in  1915.  Tin 
patient  was  a  boy  at  Paddington  Green  Children's  Hospital,  aged  12,  who 
came  with  acute  glaucoma  in  one  eye.  After  he  had  been  in  hospital  two  or 
three  days  the  fundus  could  be  seen  ;  there  was  a  retinal  detachment  with  a 
haemorrhage  seen  on  it.  The  eye  was  removed,  and  pathologically  it  was  seen 
to  have  almost  the  identical  appearances  which  Mr.  Stephenson  has  just 
described.  Knowing  of  the  case  of  the  late  Mr.  Coats,  I  concluded  it  was  of 
the  same  nature.  But  I  took  care  to  cut  the  venae  vorticosae  in  series,  and 
found  them  thrombosed.  Whether  that  was  the  primary  cause  of  the  condi- 
tion I  am  not  prepared  to  say.  In  that  case  there  was  a  history  of  injury 
about  six  weeks  before  the  onset  of  the  glaucoma. 

Mr.  A.  ZORAB  (Southampton)  :  I  should  like  somewhat  to  amplify  the 
report  of  the  case  which  I  sent  to  Mr.  Stephenson,  though  I  have  nothing  to 
say  about  the  sections.  There  is  one  point  connected  with  the  history  which 
is  impressed  ori  my  mind  by  the  difference  in  the  two  cases  which  Mr. 
Stephenson  has  described.  In  the  first  case,  the  fundus  could  be  carefully 
examined,  and  there  were  different  parts  recognized  in  it,  nodules  and  bodies 
or  bits  of  detachment.  I  should  like  to  state  the  history  told  me  by  the 
parents,  because  the  parents  were  observant  people,  and  when  I  heard  Mr. 
Stephenson  was  to  read  a  paper,  I  looked  up  my  notes.  There  was  a  squint 
a  year  before  I  was  asked  to  see  the  child.  The  parents  did  not  think 
seriously  about  the  squint,  being  under  the  impression  that  she  would  grow 
out  of  it.  They  noticed  that  the  pupil  was  originally  black,  but  it  had  been 
gradually  growing  greyer,  till  at  length  it  began  to  look  like  a  cat's  eye.  I 
regarded  that  as  fairly  definite  evidence  that  there  was  something  progressive 
in  the  eye.  I  saw  nothing  of  the  fundus  but  the  retina  up  against  the  back 
of  the  lens,  but  there  was  one  little  cleft  to  the  outer  side,  and  had  it  not  been 
for  the  presence  of  the  retinal  vessels  I  should  have  been  hard  put  to  it  to  make 
a  diagnosis  of  detached  retina.  When  the  eye  had  been  removed  I  sent  it 
to  Mr.  Stephenson,  and  when  I  received  the  report,  I  placed  the  matin 
before  the  parents,  telling  them  I  had  thought  it  was  a  malignant  eye,  and 
therefore  it  must  be  removed,  but  that  it  now  appeared  it  was  not  malignant. 
The  sentiments  of  the  parents  seemed  to  be  divided  hetween  relief  at  finding  it 
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was  not  malignant,  and  regret  that  an  eye  had  been  removed  which  was  not 
likely  to  be  dangerous.  But  I  think  I  did  my  duty,  because  the  eye  was  blind 
and  might  have  been  a  source  of  danger,  and  an  artificial  eye  looks  better. 
This  afternoon  I  saw  another  case  in  an  infant,  aged  4  months.  The  mother 
had  noticed  the  same  thing  ever  since  birth — a  grey  reflex  from  the  right  eye. 
After  I  had  dilated  the  pupil  I  saw  the  condition  which  Mr.  Treacher  Collins 
has  just  spoken  of.  The  "  opacity  "  was  seen  to  spread  only  three-fourths  of 
the  way  across  the  back  of  the  lens  ;  it  was  not  the  ordinary  grey  opacity  seen 
in  lamellar  cataract,  but  the  grey  shiny  appearance  of  detached  retina.  There 
was  a  distinct  red  reflex  round  the  outer  side  of  it,  and  I  caught  sight  of  retinal 
vessels  at  the  side,  but,  of  course,  examination  of  the  eye  in  so  young  a  child 
was  difficult.  I  was  anxious,  because,  when  it  stretched  up  to  the  ciliary  body 
on  one  side,  the  chances  were  in  favour  of  there  being  glioma  as  has  just  been 
pointed  out  by  Mr.  Collins.  I  should  be  glad  if  any  member  would  tell  me 
whether  that  eye  ought  to  be  removed.  There  is  no  squint  at  present.  One  can 
see  clearly  to  the  back  of  the  fundus  at  the  outer  side  of  the  eye.  I  have 
not  seen  any  similar  cases  other  than  these  two.  In  answer  to  Mr.  Jessop's 
question,  the  oldest  case  of  glioma  in  the  records  of  Southampton  Hospital  is 
— speaking  from  memory — 6  years  of  age. 

Captain  Okmond  :  Mr.  Devereux  Marshall  published,  in  the  Moorfields 
Hospital  Eeports,  a  case  of  glioma  retinas  of  11  years  of  age.  Otherwise  I 
think  the  oldest  recorded  case  is  8  years  of  age.  The  case  of  the  patient, 
aged  11,  was  reported  by  Professor  Hirschberg. 

Mr.  Sydney  Stephenson  :  I  congratulate  myself  on  the  fact  that  my  paper 
has  given  rise  to  so  interesting  a  discussion.  I  wish  particularly  to  thank 
Mr.  Treacher  Collins  for  his  practical  remarks  with  regard  to  the  diagnosis  of 
some  of  these  conditions. 
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(November  3,   1915.) 

Late  Results   of   Operative  Treatment  of  High   Myopia. 
By  A.  Hugh  Thompson,  M.D. 

Five  years  ago  I  published  some  notes  based  on  my  experience  of 
twenty  myopic  eyes,  the  clear  lenses  of  which  I  had  needled,  with  the 
object  of  making  the  refraction  approximately  emmetropic.1  It  may 
be  of  some  interest  to  put  on  record  my  further  experience  of  those  of 
these  same  cases  with  which  I  have  been  able  to  keep  in  touch.  I  may 
say  that  during  the  last  five  years,  probably  in  common  with  most 
ophthalmic  surgeons,  I  have  been  decidedly  chary  in  recommending 
this  operation ;  but  I  still  maintain  that  in  a  few  carefully  selected 
cases  the  treatment  is  a  good  one,  and  tends  to  make  the  life  of  those 
patients  who  undergo  it  decidedly  more  satisfactory  than  it  would 
otherwise  have  been.  Since,  however,  we  can  never  speak  with  any- 
thing like  confidence  of  the  future  of  these  eyes,  my  opinion  is  strong 
that  one  should  never  press  the  operation  on  any  patient,  and  we 
should  be  on  our  guard  against  representing  in  the  light  of  a  cure  a 
procedure  which  leaves  the  eye  just  as  likely  as  before  to  be  attacked 
by  those  destructive  processes  to  which,  as  is  well  known,  highly 
myopic  eyes  are  subject.  On  the  other  hand,  it  has,  in  my  opinion, 
yet  to  be  proved  that  after  a  successful  operation  in  a  well-selected 
case,  the  eye  is  any  more  subject  to  those  same  destructive  processes 
than  it  would  have  been  if  it  had  been  left  alone.  Meantime  the 
patient,  at  any  rate  for  a  time,  enjoys  the  advantages  of  greatly 
improved  vision. 

Before  proceeding  to  the  subject  of  my  paper — the  actual  condition 
of  those  eyes  on  which  I  operated  more  than  five  years  ago — I  will 
say  a  few  words  first  on  the  selection  of  cases,  and,  secondly,  on  the 
particular  operations  performed. 

The  degree  of  myopia  which  is  in  my  opinion  most  suitable  for 
operation  is  anything  between  1(5  and  22d.  If  we  needle  eyes  whose 
myopia  is  less  than  16d.,  we  find  it  necessary  to  supply  the  patient  with 
a  convex  glass  afterwards,  and  the  advantage  derived  by  the  patient 
is  not  so  very  great.     In  the  case  of  young  children,  however,  whose 

1  Ophth.  Rev.,  1910,  xxix,  pp.  321-335. 
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myopia  is'certainly  progressive,  I  think  we  might  put  the  limit  lower, 
say  at  14d.  If,  on  the  other  hand,  the  myopia  is  more  than  about 
— 22d.,  the  chances  of  the  eye  being  or  remaining  free  from  those 
destructive  processes  to  which  all  highly  myopic  eyes  are  liable  is 
comparatively  small.  I  do  not  consider  suitable  for  operation  an  eye 
with  much  choroiditis,  and,  above  all,  an  eye  whose  macular  region  is 
already  obviously  affected  by  degenerative  changes.  As  to  age,  all  my 
patients  have  been  between  the  ages  of  6  and  25.  I  have  had  two 
little  patients,  aged  6,  whose  lenses  I  have  needled. 

My  method  of  operating  was  the  usual  one — i.e.,  a  free  needling  of 
the  lens  capsule.  It  is  then  necessary  to  watch  the  patient  carefully 
day  by  day,  and  in  case  of  rise  of  tension  to  let  out  the  lens  matter  by 
a  keratome  incision  through  the  cornea.  Otherwise  one  can  allow  the 
lens  matter  slowly  to  absorb,  and  perform  a  second  needling,  if  neces- 
sary, at  a  later  date.  Occasionally  a  secondary  membrane  forms  some 
years  after  the  original  operation,  and  it  is  necessary  to  needle  this. 
In  two  of  my  cases  I  have  found  it  necessary  to  divide  adhesions 
between  the  lens  capsule  and  the  keratome  scar  in  the  cornea.  On  an 
average  the  number  of  operations  required  for  each  eye  operated  on 
from  beginning  to  end  has  been  in  my  cases  between  three   and  four. 

The  number  of  patients  on  whom  I  had  operated  before  the  middle 
of  the  year  1910  was  nineteen.  Of  these  one,  dating  from  1899,  was  a 
failure  from  the  first,  owing  to  cyclitis  and  a  thick  cyclitic  membrane. 
It  was  not  a  case  that  in  more  recent  years  I  should  have  considered  a 
suitable  one  for  operation  at  all.  A  second  case  was  complicated  by 
congenital  dislocation  of  both  lenses,  and  as  the  case  was  not  a  typical 
one,  I  am  omitting  it  for  the  purposes  of  this  paper.  I  may  say,  how- 
ever, that  the  result  of  operation  in  this  patient's  case  was  entirely  satis- 
factory, and  equally  so  in  her  second  eye,  on  which  I  operated  two  years 
ago.  Besides  these  two  cases  there  were  three  in  which  the  results 
of  operation  were  satisfactory,  so  far  as  I  was  able  to  follow  them  up ; 
but  as  I  lost  sight  of  them  before  the  expiration  of  four  years,  I  am  not 
including  them  in  this  paper.  This  leaves  fourteen  patients  whom  I 
have  been  able  to  follow  up  during  periods  of  from  five  to  fifteen  years. 
Of  these  fourteen  there  was  one  in  whom  I  operated  on  both  eyes,  but 
I  may  say  that  I  consider  the  advantage  to  be  gained  by  operating  on 
the  second  eye  so  comparatively  slight  that  it  is  not  in  most  cases  worth 
taking  the  risk.  In  that  one  case  I  yielded  to  the  importunity  of  the 
patient,  but  I  should  not  be  inclined  to  do  so  in  a  similar  case  again, 
though  there  was  no  untoward  result  in  her  case. 
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There  are,  then,  fifteen  eyes,  in  all  of  which  the  immediate  results 
of  operation  were  good,  which  I  now  propose  to  consider  from  the  point 
of  view  of  their  condition  from  five  to  fifteen  years  after  the  first 
operation.  I  have  set  down  a  summary  of  my  results  in  tabular 
form  (see  Tables  I  and  II)  : — 


Table  I. 
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A.L. 

F. 

17 
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60 
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60 

8 

- 

R.  E. 

F. 

17 
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B 
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6 
12 

6 
12 

— 

R.  A. 

F. 

25 

-16-5 

-56T           10  to  1914 

6 
IS 
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T2 

(1914)  macular  changes 
in  unoperated  eye  ; 
haemoptysis,  aged  35 

R.  B. 

F. 

16 

-16-5 
(left  eye) 

A  (2  let.) 

8  to  1912 

6 
24 

6 

19 

-14-5 
(right  eye) 

A  (2  let.) 

5  to  1912 

6 

■14 

B 
TS 

i.e. 

F. 

9 

-16 

6 
36 

8  to  1914 

A  (2  let.) 

Mother  of  the  patient 
a  high  myope  with 
macular  degeneration 

L.  F. 

F. 

6 

-16 

Too  young 
to  test 

7  to  1915 

« 

24 

8 

VI 

S.  P. 

F. 

17 

-19 

A  (2  let.) 

7  to  1915 

8 
1  8 

6 
12 

— 

w.  W. 

M. 

22 

'  -20 

8 
60 

5  to  1915 

pa 

B 
18 

— 

M.  T. 

F. 

22 

-16 

A 

8  to  1915 

A  (2  let.) 

6 
12 

Macular  haemorrhage 
eight  months  after 
operation ;  this  cleared 
up,  leaving  no  trace 

The  great  preponderance  of  females  to  males  will  be  noted  in  this 
series  of  cases.  This  I  attribute  partly  to  accidental  causes,  and  partly 
to  a  real  preponderance  of  high  myopia  in  the  female  sex. 

Now  with  regard  to  the  condition  of  these  eyes  several  years  after 
the  lens  had  been  removed.  It  will  be  seen  in  Table  I  that  ten  eyes — 
two-thirds  of  those  operated  on — have  after  an  average  period  of 


i.e 


eight  years  materially  better  vision  than  they  had  before  operation,  and 
that  nine  out  of  ten  of  these  eyes  obtained  vision  of  ^j,  -i'^,  or  ^  without 
wearing  any  glass  at  all.  It  is  to  be  noted  that  in  one  of  these  successful 
cases  (E.  A.)  macular  changes  have  occurred  in  the  unoperated,  but  not 
d— 19 
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in  the  operated  eye.  In  another  (M.  T.)  a  macular  hEemorrhage  occurred 
eight  months  after  operation  in  the  operated  eye,  but  this  cleared  up 
completely,  leaving  good  vision  (T62)  eight  years  after  operation.  If  we 
now  turn  to  Table  II,  we  find  that  in  five  cases — i.e.,  in  one-third  of 
those  operated  upon — the  eyes  have  gone  more  or  less  wrong  after 
enjoying  good  sight  for  varying  periods  up  to  ten  years.  In  three  out 
of  the  five  the  cause  was  macular  degeneration,  such  as  is  apt  to  occur  in 
highly  myopic  eyes,  whether  operated  upon  or  not.  In  two  of  the  three 
(L.B.  and  A.B.)  the  macular  degeneration  was  binocular — i.e.,  it  occurred 
in  the  unoperated  and  operated  eyes  alike.     In  the  third  case  (D.  H.) 
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60 
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6 
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6  years 
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D.  H. 

F. 

15 
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6 

6  11 
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6 
18 
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60 
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after  operation,  which 
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Macular  degeneration 

A.  B. 

M. 

18 

-20 

T6s(Uet.) 
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P.  L. 

Macular  degeneration  ; 
second  eye  also  affec- 
ted with  macular  de- 

R. J. 

F. 

21 

-18 

B 
24 

5  to  1913 

Tff 

4  years 

6 
60 

generation,  but  vision 

Iritic  membrane ;  pyor- 
rhoea alveolaris 

the  unoperated  eye  was  only  myopic  to  a  comparatively  small  extent 
(— 5d.),  so  that  it  was  not  equally  liable  with  the  operated  eye  to  this 
disaster.  Further  experience  therefore  confirms  the  conclusion  that  I 
came  to  five  years  ago  that  the  most  common  disaster  which  highly 
myopic  eyes  are  liable  to  is  macular  disease  —  degenerative,  inflam- 
matory, or  hsemorrhagic — and  that  the  fact  that  they  have  or  have  not 
been  operated  on  makes  no  difference  to  this  liability.  The  remaining 
two  cases,  now  enjoying  but  poor  vision,  are  of  some  interest.  R.  J., 
the  last  case  in  Table  II,  for  some  years  after  the  first  operation  enjoyed 
fairly  good  vision,  so  that  she  was  able  to  do  her  work  as  a  domestic 
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servant  without  glasses.  Four  and  a  half  years  after  the  first  operation 
she  came  again  to  the  hospital  with  synechia?  binding  the  pupil  all  round 
to  the  remains  of  the  lens  capsule  and  a  thin  membrane  covering  the 
pupil.  This  membrane  was  easily  needled,  but  every  time  I  needled  it 
it  formed  again,  so  that  the  latest  vision  of  the  eye  was  only  g%.  There 
was  one  circumstance  about  this  case  that  made  me  think  that  it  was 
one  on  which  I  may  have  operated  too  hastily,  and  that  was  that  the 
patient  was  the  subject  of  pyorrhoea  alveolaris,  and  though  I  sent  her 
to  the  dentist  to  have  the  mouth  put  into  good  order  before  operation, 
I  am  afraid  that  this  was  not  done  with  sufficient  thoroughness. 

The  other  case  was  that  of  M.  M.,  who,  after  enjoying  T%  vision 
without  a  glass  (Tr^  with  a  glass)  for  six  years,  came  back  to  the  hospital 
with  a  thick  crop  of  keratitis  punctata  and  a  defective  field.  I  suspected 
a  detached  retina  at  the  time,  but  this  proved  not  to  be  so,  for  the 
keratitis  punctata  cleared  up  and  the  fundus  showed  no  detachment,  but 
a  large  patch  of  choroiditis  together  with  macular  changes,  which 
explained  both  the  defective  field  and  the  bad  central  vision  (e6o). 
Whether  or  not  there  was  any  connexion  in  this  case  between  the 
uveitis  and  the  removal  of  the  lens  I  am  not  prepared  to  say. 

It  will  be  noted  that  in  not  one  of  this  series  of  cases  have  I  had  to 
deal  with  detachment  of  the  retina  as  a  sequela  to  the  operation  for 
high  myopia.  That  it  does  occasionally  occur,  however,  is  well  known, 
though  whether  a  highly  myopic  eye  is  more  subject  to  it  after  opera- 
tion than  before  is  doubtful.  My  own  feeling  is  that  in  eyes  with 
healthy  fundi  this  is  not  so,  but  that  where  a  tendency  to  detachment 
already  exists  it  may  very  well  be  confirmed  by  operative  interference. 
In  this  connexion  I  will  relate  a  case  which  came  under  my  care  at  a 
late  stage. 

L.  K.,  female,  aged  25,  with  myopia  of  — 21d.  in  the  right  eye  and 
— 25d.  in  the  left,  and  some  central  choroiditis  in  the  left,  had  her  left 
lens  needled  by  my  colleague,  Mr.  Inglis  Taylor,  in  the  year  1907.  Till 
1913  the  vision  of  that  eye  without  a  glass  varied  from  §  to  {\r,  but 
soon  after  the  operation  a  detachment  of  the  retina  took  place  in  the 
right  (unoperated)  eye.  In  1913,  six  years  after  the  last  operation,  the 
sight  of  the  left  (the  operated)  eye  began  to  fail,  and  a  detachment  was 
noted  in  that  eye,  too.  Meantime,  however,  the  detachment  in  the 
right  eye  had  subsided,  so  that  it  could  no  longer  be  diagnosed  with  the 
ophthalmoscope.  In  the  forlorn  hope  of  restoring  to  the  patient  some 
useful  vision  the  right  lens  was  now  needled  and  lens  matter  evacuated. 
The  detachment,  however,  was  still  present,  and  no  useful  vision  was 
obtained. 
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I  think  that  this  case  is  very  instructive.  It  shows  :  (1)  That  an  eye 
with  myopia  of  as  much  as  — 25d.  and  central  choroiditis  may  be  needled 
with  temporary  success ;  (2)  that  such  an  eye,  if  it  is  not  attacked  by 
destructive  changes  sooner,  is  very  liable  to  succumb  to  them  later  ;  (3) 
that  if  detachment  of  the  retina  occurs  in  such  an  eye  after  operation 
it  is  not  necessarily  due  to  the  operation,  but  would  very  likely  have 
occurred  if  no  operation  had  been  performed  ;  and  (4)  to  remove  a  lens 
from  an  eye  in  which  detachment  has  already  taken  place  is  only  to 
court  disaster. 

Table  III. — Growth  of  Long  Axis  of  Eyeball. 


Initials 

Refraction  of  operated  eye 

Rate  per  year 
in  diopters 

Refraction  of  secoi 

deye 

Rate  per  year 
in  diopters 

L.  B. 

After  operation,   +5-0 
11  years  later,  emmetropic 

0-36 

Time  of  operation 
14  years  later 

-18-5 
-32-0 

0-96 

A.  L. 

After   operation 
5  years   later 

-2-0 
—3-5 

0-30 

Before  operation 
6  years  later 

-195 
-20-5 

0-17 

E.  E. 

After  operation     +1*75 
9  years  later,  emmetropic 

0-19 

Before  operation 
9  years  later 

-17-0 
-22-0 

056 

M.M. 

After   operation 
11  years  later 

+  3-0 

+  1-0 

0-18 

Before  operation 
11  years  later 

-15-0 

-22-0 

0-64 

K.  A. 

After   operation 
10  years  later 

+  1-25 
+  1-0 

022 

Before  operation 
10  years  later 

-13-5 
-18-0 

0-45 

M.T. 

After  operation 
8  years  later 

+  1-5 
+  1-0 

0-06 

After  operation 
8  years  later 

-   9-0 
-11-0 

0-25 

A.  B. 

After  operation 
7  years  later 

+  3-0 
-1-5 

0-64 

Time  of  operation 
7  years  later 

-15-0 
-25-0 

1-43 

I.  C. 

After   operation     +  3-0 
7  years  later,  emmetropic 

0-43 

Before  operation 
7  years  later 

-15-0 
-24-0 

1-29 

S.  P. 

After  operation 
7   yTears   later 

+  2-5 
+  05 

0-29 

Before  operation 
7  years  later 

-15-0 
-16-5 

0-21 

L.  F. 

After  operation 
6  years  later 

+  4-0 
+  1-0 

0-50 

Time  of  operation 
6  years  later 

-13-0 
-17-0 

0-67 

D.  H. 

After  operation      +1-5 
8  years  later,  emmetropic 

0-19 

Before  operation 
8  years  later 

-  4-5 

-  7-0 

0  31 

Average  rate  per  year     ... 

0-3 

— 

063 

The  question  is  sometimes  asked  whether  the  operative  treatment  of 
high  myopia  tends  to  counteract  the  tendency  of  the  long  axis  of  the 
eyeball  to  increase.     I  do  not  think  that  it  does  tend  to  counteract  it. 
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On  the  other  hand,  the  fact  that  the  lens  has  been  removed  does,  for 
obvious  optical  reasons,  diminish  the  effect  of  the  lengthening  of  the 
axis  of  the  eyeball  on  the  refraction  by  Just  about  one-half.  In  those 
patients  whom  I  have  been  able  to  follow  up  for  a  number  of  years 
I  find,  by  comparing  the  refraction  of  the  operated  with  that  of  the 
unoperated  eye,  results  roughly  corresponding  to  what  one  would  expect 
on  the  assumption  that  the  operation  in  itself  has  no  effect  one  way  or 
the  other  on  the  growth  of  the  long  axis  of  the  eyeball.  These  results 
I  have  tabulated  (Table  III).  Eleven  patients  were  observed  for  an 
average  period  of  eight  and  a  half  years,  with  reference  to  the  alteration 
in  the  refraction  of  both  their  operated  and  their  unoperated  eyes.  The 
average  rate  of  growth  in  the  macular  refraction  in  the  case  of  the 
operated  was  0'3d.  per  year.  In  the  case  of  the  unoperated  eyes  it  was 
0"63d.  per  year — i.e.,  just  double — as  one  would  expect  on  the  assump- 
tion that  the  growth  in  the  long  axis  of  the  two  eyes  tends  to  be  equal. 
Although  I  do  not  pretend  that  my  retinoscopy  in  all  these  cases  of  high 
myopia  was  accurate  to  half  a  diopter,  I  think  it  will  be  admitted  that 
the  average  obtained  from  these  eleven  cases  is  sufficiently  striking  to 
prove  my  point. 


DISCUSSION. 

Mr.  Harrison  Butler  (Leamington) :  When  I  was  in  Jerusalem  some 
years  ago,  I  did  two  of  the  operations  mentioned  in  the  paper,  one  on  an  Arab 
boy  and  the  other  on  an  Arab  girl ;  the  result  was  good  in  each  case,  %  acuity 
being  attained  with  +1  and  -1  respectively,  but  after  a  year,  for  no  apparent 
reason,  the  retina  became  detached  in  one  of  the  cases.  Therefore,  since  that 
date  I  have  felt  chary  of  doing  the  operation. 

Mr.  E.  COULTER  (Newport,  Mon.)  :  During  one  period,  when  I  was 
assistant  to  Mr.  Cross,  I  saw  a  good  deal  of  cases  such  as  those  described  in 
the  paper,  and  I  have  subsequently  needled  two  lenses.  As  both  eyes  went 
wrong,  I  abandoned  the  procedure.  I  have  had  under  observation  for  several 
years  one  patient  from  whom  the  lens  was  removed  by  another  surgeon.  The 
result  was  very  good  at  first,  but  the  eye  went  wrong  subsequently  from 
macular  damage.  Since  I  have  known  the  patient  he  has  had  two  or  three 
attacks  of  retinal  haemorrhage  in  the  unoperated  eye,  which  have  now  cleared 
up,  leaving  useful  vision. 

Mr.  Arnold  Lawson  :  I  consider  that  the  operation  dealt  with  in  the 
paper  should  be  viewed  with  a  good  deal  of  caution  ;  but  it  is  a  procedure 
which  will  not  be  dropped  if  the  cases  for  it  are  carefully  selected.  When  the 
operation  first  came  into  vogue,  the  cases  were  not  properly  selected,  so  that 
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there  was  a  tendency  to  undertake  operations  when  they  should  not  have  been 
performed.  Several  points  in  Mr.  Thompson's  paper  are  of  interest  to  me. 
The  first  is  as  to  the  amount  of  myopia.  The  author  says  that  his  cases  have 
mostly  between  16d.  and  22D.  of  myopia,  and  within  those  limits  Mr.  Thompson 
found  no  glasses  were  required  after  the  operation.  My  own  experience  is  that 
one  cannot  expect  to  secure  a  good  result  without  convex  glasses  unless  the 
myopia  amounts  to  -20d.  I  have  not  seen  a  case  of  20d.  without  some 
choroidal  change  ;  and  that  being  so,  it  should  be  recognized  that  all  these  highly 
myopic  eyes  are  prone  to  degeneration  from  only  slight  causes.  Therefore, 
if  the  surgeon  decides  that  the  degeneration  seen  in  such  an  eye  is  not  too  bad 
to  make  him  say  he  should  not  do  the  operation,  he  should  be  very  careful  how 
he  does  the  needling.  Upon  that  point  I  wish  to  lay  stress.  I  do  not  think 
it  should  be  a  free  needling,  but  a  very  light  needling  ;  and  the  great  object  in 
view  should  be  to  avoid  a  curette  evacuation,  because  that  is  the  great  danger. 
After  a  curette  evacuation,  it  is  very  common  to  find  chronic  inflammation  set 
up ;  and  in  these  highly  myopic  eyes,  which  are  so  prone  to  degenerative 
changes,  damage  may  be  produced  which  will  tend  to  the  eventual  loss  of  the 
eye.  In  addition,  curette  evacuation  favours  detachment,  because  it  must  be 
in  the  experience  of  all  members  of  the  Section  that  in  not  a  few  such  cases 
one  sees  the  vitreous  coming  forward  through  a  too  free  rush  of  lens  debris 
through  the  wound.  In  my  view,  it  is  detachment  of  the  retina  which  one  has 
most  to  fear  after  needling  for  high  myopia.  I  cannot  say  I  have  ever  seen 
more  degenerative  changes  take  place  after  needling  these  cases  of  myopia,  and 
I  do  not  admit  that  the  risk  of  detachment  is  great  after  needling  these  cases 
if  the  cases  for  the  operation  are  properly  selected  and  suitably  treated.  I 
have  had  several  excellent  results,  and  some  of  my  patients  who  were  operated 
on  in  this  way  ten  and  eleven  years  ago  are  still  doing  well.  I  am  strongly  of 
opinion  that  operative  interference  should  be  confined  to  one  eye. 

Mr.  W.  H.  H.  JESSOP :  I  agree  with  the  remarks  of  Mr.  Lawson  in 
opposition  to  doing  a  curette  evacuation  in  these  cases.  Years  ago,  when  the 
procedure  first  came  in,  I  had  many  such  cases,  and  the  first  was  that  of  a  boy 
who  had  24d.  of  myopia,  and  with  correction  he  had  vision  »\-  I  operated 
first  on  the  right  eye,  when  the  vision,  without  glasses,  became  f ,  a  result  I 
could  scarcely  understand.  It  being  my  first  case,  encouraged  by  the  result, 
I  did  the  same  in  the  second  eye,  and  with  this  also  the  boy  saw  £  without 
glasses.  But  since  then  I  have  not  had  such  a  good  result.  I  seldom  do  the 
operation  now  because  I,  too,  fear  the  occurrence  of  detachment,  and  it  will 
be  interesting  to  hear  how  Mr.  Thompson  has  managed  to  escape  detachment 
occurring  in  his  cases.  The  boy  I  have  referred  to  went  on  for  six  years,  and 
then  had  sudden  detachment  in  one  eye,  but  the  other  has  preserved  normal 
vision.     I  have  not  done  the  operation  in  both  eyes  of  the  same  patient  since. 

Mr.  W.  T.  Holmes  Spicee  :  My  first  case  was  on  much  the  same  lines 
as  Mr.  Jessop's  first.  The  patient  was  a  girl  with  24D.  in  one  eye  and  26d. 
in  the  other,  and  vision  2?  in  each.     In  occurred  sixteen  years  ago.     After  the 
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needling  there  was  t6o  vision  in  one  eye,  f  in  the  other  without  glasses.  I 
desire  to  support  Mr.  Lawson's  remarks.  My  own  experience  is  that  the  great 
drawback  in  these  operations  is  not  so  much  the  risk  of  detachment  of  retina 
as  of  the  occurrence  of  macular  haemorrhage,  followed  by  macular  degeneration. 
The  only  cases  in  which  I  have  seen  detachment  of  retina  have  been  those 
after  a  curette  evacuation,  in  which  an  anterior  synechia  has  been  left.  One 
was  the  case  of  a  girl,  on  one  eye  of  whom  Mr.  Xettleship  operated,  and  who 
came  under  my  care  with  the  second  eye.  A  curette  evacuation  of  the  lens  had 
been  done,  and  in  both  eyes  there  was  an  anterior  synechia,  the  iris  being 
caught  up  to  the  evacuation  wound.  She  subsequently  had  a  detachment  of 
the  retina  in  each  eye.  Nowadays  such  a  synechia  would  be  divided,  and  the 
danger  of  detachment  diminished.  The  danger  of  detachment  of  retina  with 
an  anterior  synechia  is  as  great  in  non-myopic  eyes — for  example,  lamellar 
cataracts. 

The  PRESIDENT  :  I  think  Mr.  Thompson's  tables  will  be  of  permanent 
value.  My  own  experience  of  such  treatment  has  been  small  and  not  encour- 
aging- It  will  be  instructive  to  learn,  not  only  the  ultimate  fate  of  eyes  that 
recover  well  from  the  operation,  but  to  know  what  proportion  of  such  cases 
immediately  go  wrong. 

Mr.  ZOEAB  (Southampton)  :  I  have  been  performing  the  operation  fairly 
freely  during  the  last  four  years,  but  I  have  never  had  in  view  the  object  of  pro- 
ducing an  emmetropic  eye.  I  would  have  liked  to  hear  what  has  guided  other 
members  in  deciding  to  advise  the  operation.  I  have  set  before  myself  two 
standards  :  (l)  If  the  corrected  vision  is  insufficient  for  the  patient's  purposes 
and  thei'e  is  no  other  contra-indication,  I  am  prepared  to  advise  it ;  (2)  if 
corrected  vision  is  good  enough  for  the  patient's  purposes,  but  the  wearing  of 
such  powerful  lenses  is  impracticable  or  contrary  to  local  regulations,  I  advise 
operation. 

Mr.  A.  HUGH  THOMPSON  (in  reply)  :  I  am  rather  fortunate  in  this 
operation,  because  I  have  had  only  one  calamity  certainly  due  to  the  operation. 
Up  to  the  year  1910,  however,  I  had  only  done  the  operation  on  twenty  eyes, 
and  fifteen  of  these  were  included  in  the  paper.  Since  that  year  I  have  done  it 
only  three  times,  and  two  of  them  have  turned  out  perfectly  well.  The  last  I  did 
is  in  course  of  treatment  now;  I  had  to  do  a  curette  evacuation,  and  I  am  anxious 
about  it.  In  the  other  paper  which  I  wrote,  I  made  some  calculations  from  all 
my  cases,  and  I  found  that  the  average  formula  was  half  the  myopia  previous 
to  the  needling  plus  10'5,  so  that  a  myopia  of  20  will  leave  a  hypermetropia 
+  1,  practically  what  Mr.  Lawson  has  said.  It  is  not  necessary  to  get  exact 
emmetropia  after  needling  in  order  to  enable  a  patient  to  see  fairly  well  without 
a  glass.  Most  patients  get  i%  or  -57  without  a  glass,  one  or  two  lines  better 
with  a  low  plus  glass.  I  have  also  been  very  lucky  with  regard  to  detachments 
in  my  cases,  because  in  not  one  of  the  eyes  I  have  operated  upon  has  detach- 
ment  occurred.     There  was    one   case    in   which,    when   I  wrote   my   former 
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paper,  I  thought  there  had  been  detachment ;  it  was  that  in  which  I  mentioned 
keratitis  punctata  was  coming  on  suddenly  six  years  after  the  operation  and 
a  defective  field.  That  keratitis  punctata  cleared  up,  and  there  was  no  detach- 
ment, only  a  large  patch  of  choroiditis.  I  know  that  detachments  do  occur. 
[The  President  :  If  you  correct  the  myopic  eye  you  get  the  retinal  picture 
of  a  certain  size,  and  if  you  take  the  lens  away  you  w7ill  again  have  good 
definition  but  a  much  larger  retinal  image,  which  will  account  for  the  occa- 
sional result  of  f .]  I  think  that  is  so,  Mr.  President.  In  reply  to  Mr.  Zorab, 
I  would  say  one  must  consult  the  patients  or,  if  the  patient  be  a  child,  its 
parents.  Generally  the  patients  are  between  16  and  22  years  of  age,  and  then 
it  is  a  question  of  carrying  out  their  occupation.  All  the  cases  dealt  with  in 
my  paper  are  hospital  patients,  wTho  have  to  earn  their  living,  and  the  operation 
makes  a  good  deal  of  difference  to  tbeir  capacity  in  that  respect. 
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President — Mr.  Priestley  Smith,  F.E.C.S. 


{February  2,  1916.) 

Case   of  Aneurysm   of  the  Cavernous   Sinus. 

By  J.  Herbert  Fisher,  F.E.C.S. 

In  presenting  this  case  of  anterio-venous  aneurysm  of  the  cavernous 
sinus,  I  would  like  to  take  the  opportunity  of  referring  to  a  case  of  the 
same  character  which  I  showed  before  this  Section  of  the  Society  in  May, 
1913.  I  was  able  to  watch  that  case  until  October,  1913,  but  have  not  been 
successful  in  tracing  the  patient  subsequently.  At  that  date  (October, 
1913)  the  vision  of  the  left  eye  was  ^q.  There  was  still  some  defect  in 
the  power  of  elevation  of  the  globe,  and  slight  ptosis  remained,  although 
all  other  movements  were  normal.  The  pupil  was  wide.  There  were 
still  a  few  large  veins  on  the  surface  of  the  sclerotic,  near  to  the  cornea. 
Ophthalmoscopic  examination  revealed  no  departure  from  the  normal, 
but  the  eye  showed  the  appearances  of  a  congenital  crescent  on  the 
nasal  and  lower  edge  of  the  disk,  and  it  was  not  certain  that  there  may 
not  have  been  some  congenital  amblyopia  in  this  eye.  In  this  case,  at 
any  rate  for  ten  months  after  the  common  carotid  artery  was  ligatured, 
no  recurrence  of  pulsation  had  taken  place. 

The  present  patient  is  Mrs.  E.  C,  aged  59,  whom  I  saw  at 
Thomas's  Hospital  on  October  21,  1915.  Seven  weeks  earlier  she 
had  bolted  her  front  door  and  ascended  about  six  stairs  on  her  way  to 
bed  when  she  suddenly  felt  giddy  and  fell  to  the  bottom  of  the  staircase. 
In  her  opinion  she  did  not  in  any  way  slip  or  trip  on  the  stairway.  She 
remained  unconscious  for  four  or  five  hours,  and  vomited  on  recovering 
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her  senses,  and  was  sick  on  occasions  during  the  subsequent  two  or 
three  days.  She  complained  of  pain  mainly  in  the  right  forehead.  On 
the  third  day,  according  to  her  doctor's  statement,  the  right  eye  became 
prominent  ;  the  lid  had  drooped  ever  since  the  accident.  When  I 
examined  her  there  was  complete  ptosis,  some  pufhness  of  lids,  disten- 
sion of  veins  in  the  subcutaneous  tissue  of  the  upper  lid,  complete 
ophthalmoplegia  externa  with  the  exception  of  such  movements  as 
could  be  effected  by  the  superior  oblique  muscle.  The  pupil  was 
fixed,  and  gave  no  reaction  to  light ;  the  vision  jpr,,  and,  with  allowance 
for  2d.  of  hypermetropia.  ^  partly.  There  was  marked  pulsation  of 
the  right  eyeball ;  this  was  easily  felt  and  seen,  and  a  thrill  is  readily 
felt  when  palpation  is  made  on  the  inner  half  of  the  upper  lid. 
A  loud  buzzing  bruit  was  audible  over  the  eyeball  and  the  right 
fronto-temporal  region,  but  the  patient  complained  of  no  noise  in  the 
head.  Ophthalmoscopic  examination  showed  that  the  right  retinal 
veins  were  probably  somewhat  fuller  than  those  of  the  left,  but  not 
grossly  so.  Xo  haemorrhages  could  be  seen.  The  cutaneous  area  of  the 
fifth  nerve  was  not  insensitive,  and  the  patient  appeared  to  experience 
very  little  discomfort  from  her  condition. 

I  made  her  an  in-patient,  which  she  remained  from  October  25, 
1915,  to  November  28,  1915.  She  was  kept  completely  at  rest  in  bed, 
and  10-gr.  doses  of  iodide  of  potassium  were  administered.  During 
this  time  movements  of  the  eye  improved,  and  also  its  sight.  About 
December  20  the  vision  was  T6y  unaided,  and  with  a  +  2'25d.  sph.,  £. 
Ophthalmoscopic  examination  showed  slight  pumping  of  the  veins  in  the 
right  retina,  more  noticeable  than  in  the  left,  but  there  was  no  venous 
nor  arterial  pulse  contraction  in  either  eye.  The  right  pupil  is  now 
less  than  the  left  in  a  not  very  strong  illumination.  When  cocaine  is 
instilled  into  the  eyes  the  left  pupil  dilates  in  the  usual  way,  but  the 
right  gives  little  or  no  response.  There  is,  therefore,  some  evidence  to 
support  the  view  that  the  dilating  fibres  of  the  right  iris  are  impaired  in 
their  action,  this  being  due  to  implication  of  the  sympathetic  nerve 
filaments  in  the  cavernous  sinus.  In  the  last  month  no  marked  change 
has  taken  place. 

It  seems  quite  possible,  therefore,  that  in  this  case  the  communica- 
tion between  the  internal  carotid  artery  and  the  cavernous  sinus  took 
place  spontaneously,  and  that  the  artery  was  not  lacerated  by  any 
fracture  of  the  bones  of  the  base  of  the  skull ;  that  the  insensibility 
and  fall  resulted  from  the  disorder  of  the  cerebral  circulation.  It  is 
not  possible  to  assign  any  reason  for  such  a  misfortune  taking  place 
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spontaneously,  but  there  was  certainly  no  conclusive  evidence  of  a 
fractured  base.  The  Wassermann  test  was  negative.  In  this  case  the 
subjective  discomforts  were  small,  and  still  remain  so  ;  the  evidences  in 
favour  of  a  fractured  base  are  by  no  means  conspicuous.  No  haemor- 
rhages took  place  at  the  time,  nor  followed  the  accident,  from  the  nose 
or  mouth,  nor  was  blood  found  in  the  vomit. 


{February  2,  1916.) 

Large    Coloboma   of   the    Upper    Lid  ;     Operation  ;     Result. 
By  Arnold  Lawson,  F.E.C.S. 

The  accompanying  drawings  are  of  a  male  child,  aged  8  months, 
with  a  very  large  coloboma  affecting  the  left  upper  lid.  The  inner 
segment  of  the  lid  is  much  smaller  than  the  outer,  and  contains  only 
a  fragmentary  tarsal  plate  limited  to  the  immediate  area  about  the 
lid  border.  There  are  no  lashes  on  this  segment.  The  outer  larger 
segment  of  the  lid  is  normal,  with  the  tarsal  plate  ending  abruptly  at  its 
inner  border.  The  apex  of  the  coloboma  reaches  to  the  upper  limit  of 
the  tarsal  plate.  The  levator  palpebrse  tendon,  though  with  only  the 
usual  tarsal  insertion  over  about  the  outer  half  of  the  lid,  is  active 
over  the  whole  length  of  the  lid,  and  when  the  eye  is  open  tucks  the 
coloboma  away  in  the  curious  manner  shown  in  one  of  the  drawings 
(fig.  1).  Apparently  there  is  some  defect  in  the  action  of  the  superior 
rectus  as,  when  the  child  is  asleep,  the  cornea  fits  into  the  coloboma 
gap  like  a  picture  into  a  frame,  producing  a  most  weird  effect  {vide 
drawing,  fig.  2). 

The  closure  of  this  large  gap  was  effected  more  easily  than  would 
appear  from  the  drawings.  The  absence  of  the  tarsal  plate  on  the  inner 
segment  allowed  a  considerable  pull  from  this  side.  The  chief  difficulty 
was  the  accurate  approximation  of  the  opposing  lid  margins  and  the 
formation  of  the  neatest  possible  scar.  These  troubles  were  overcome, 
after  the  usual  paring  of  the  edges  of  the  coloboma,  by  using  two  sets 
of  sutures.  With  the  first  set  as  good  an  approximation  as  one  could 
then  obtain  was  effected,  and  the  second  set  were  then  inserted  t.< 
improve  matters,  whilst  the  parts  were  held  more  or  less  in  position  by 
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Fig.  1. 

Coloboma  of  the  upper  lid.     Drawing  showing  the  appearance  when  the  child 
was  awake  and  the  eye  open. 


Fig.  2. 


Coloboma  of  the  upper  lid.  Drawing  made  when  the  child  was  asleep.  It 
shows  very  well  the  size  and  shape  of  the  coloboma  and  the  curious  framing  of 
the  cornea  by  the  gap. 
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the  first  set.  These  were  cut  out  as  the  need  for  them  disappeared. 
The  first  set  also  showed  where  special  trimming  was  needed,  which 
could  then  be  done  to  a  nicety. 

The  only  subsequent  difficulty  was  the  maintenance  of  rest  in  the 
'parts  during  healing.  The  lids  were  fastened  together  with  a  couple 
of  sutures,  one  on  each  side  of  the  wound,  and  both  eyes  kept  bandaged. 
On  the  third  day  there  were  some  redness  and  irritation,  and  it  looked 
as  if  the  sutures  were  loosening  and  slightly  infected.     Warm  carbolic 


Fig.  3. 

Coloboma  of  the  upper  lid.  Drawing  of  the  lid  taken  six  monthsiafter  opera- 
tion when  the  baby  was  asleep.  There  is  no  notching  of  the  tarsal  border  and 
the  scar  is  almost  invisible. 


fomentations  (1  in  80)  soon  put  matters  right,  and  the  result  obtained 
is  shown  in  the  third  drawing  (fig.  3).  There  is  no  notching  of  the 
tarsal  border,  and  the  scar  is  almost  invisible. 
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{February  2,  1916.) 

On  the   Cause  of  the   Ophthalmoscopic  Appearances  in 
Amaurotic  Family  Idiocy. 

By  the  late  George  Coats,  F.B.C.S. 
(Kead  by  Mr.  B.  Affleck  Greeves.) 

[Mr.  E.  AFFLECK  Gkeeyes  :  Before  beginning  to  read  this  paper  I  should 
like  to  say  that  I  am  reading  it  before  this  Section  in  accordance  with  the 
wish  which  Mr.  Coats  expressed  to  me  just  before  he  went  to  Edinburgh  to 
undergo  the  operation  which  proved  fatal.] 

In  a  recent  paper,1  Batten  and  Mayou  record  a  pathological  exami- 
nation of  the  condition  first  described  by  one  of  these  authors  under 
the  name  of  "  Family  Cerebral  Degeneration  with  Macular  Change." 
Speaking  of  the  nature  of  the  retinal  lesions,  the  following  statements 
are  made  :  "  There  is  a  close  relationship  between  these  cases  and  the 
cases  of  amaurotic  family  idiocy.  .  .  .  The  only  difference  in  the 
two  diseases  appears  to  be  that  the  macular  region  in  amaurotic  family 
idiocy  shows  a  much  more  marked  oedema  of  the  internuclear  layers, 
and  therefore  a  white  area  around  the  macula,  which  is  associated  with 
a  hole  or  thinning  of  the  retina  at  the  fovea  due  to  oedema."  This  view 
is  reinforced  by  an  account  of  the  histological  changes  observed  in  a 
case  of  amaurotic  family  idiocy,  in  the  course  of  which  it  is  stated  that 
"  around  the  macula  there  was  a  very  marked  oedema  of  the  internuclear 
layers,  which  probably  corresponds  to  the  white  area  which  is  seen 
during  life  "  ;  and  the  conclusion  arrived  at  is  that  "the  oedema  of  the 
internuclear  layers  is  present  in  both  diseases,  but  is  very  much  more 
marked  in  the  case  of  amaurotic  family  idiocy." 

It  is  the  purpose  of  the  present  communication  to  dissent  emphatic- 
ally from  this  description  of  the  histology  of  the  retina  in  amaurotic 
family  idiocy. 

A  histological  study  of  the  retina,  to  possess  any  value,  must  satisfy 
three  conditions :  (1)  The  material  must  be  absolutely  fresh — according 
to  Birch-Hirschfeld,  post-mortem  changes   begin  within  two  hours  of 

■  Proc.  Roy.  Soc.  Med.,  1915,  viii  (Ophth.  Sect.),  p.  70. 
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death ;  (2)  fixation  must  be  perfect,  Zenker's  solution  being  by  far  the 
best  for  this  purpose,  especially  in  the  intact  globe  ;  (3)  the  method  of 
cutting  must  be  suitable,  paraffin  being  greatly  inferior  to  celloidin,  even 
with  the  greatest  care  and  with  the  best  fixed  material.  Insistence  on 
these  pre-requisites  eliminates  nearly  everything  that  has  been  written 
on  the  histology  of  the  retina  in  amaurotic  family  idiocy.  In  my 
opinion  it  eliminates  the  case  on  which  Batten  and  Mayou  rely.  It  is 
true  that  the  eyes  were  injected  immediately  after  death  and  fixed 
within  an  hour ;  but  formalin,  the  worst  of  all  retinal  fixatives,  was 
used,  and  to  judge  by  the  photomicrographs  (fig.  5  of  their  paper),  the 
sections  were  cut  in  paraffin. 

It  would  seem  that  not  more  than  three  or  four  cases  have  been 
recorded  to  which  no  exception  can  be  taken  on  the  above-mentioned 
grounds — namely  :  (1)  Cohen  and  Dixon,1  eyes  obtained  in  two  and  a  half 
hours,  one  fixed  in  formalin,  the  other  in  Orth's  solution ;  (2)  Verhoeff,2 
eyes  obtained  within  fifteen  minutes  of  death,  one  fixed  in  formalin, 
the  other  in  Zenker  ;  (3)  Hancock  and  Coats,:i  eyes  obtained  immediately, 
within  ten  minutes  of  death — one  fixed  in  Miiller,  the  other  in  Zenker  ; 
(4)  perhaps  also  the  case  of  Holden,4  eyes  obtained  four  hours  after 
death,  one  fixed  in  formalin,  the  other  in  Miiller.  The  testimony  of  these 
cases  is  unanimous  and  unequivocal  ;  in  each  the  changes  were  abso- 
lutely confined  to  the  ganglion  cell  and  nerve-fibre  layers,  and  in  each 
it  is  specifically  stated  that  there  was  no  oedema,  nor  was  there  any 
folding,  thinning,  or  formation  of  holes  at  the  fovea.  An  examination 
of  the  fovea  in  the  case  described  by  Hancock  and  Coats  (fig.  1),  and  a 
comparison  of  it  with  the  normal  Zenker-fixed  fovea  (fig.  2),  will  suffi- 
ciently establish  the  validity  of  these  statements.  In  fig.  1  the  con- 
dition of  the  cones  proves  that  fixation  leaves  little  to  be  desired  ;  let 
this  photograph  be  compared  with  Batten  and  Mayou's  fig.  5.  .Mani- 
festly, even  a  single  case  of  this  kind  would  greatly  outweigh  any 
number  of  observations  on  material  less  perfectly  fixed.  Nor  is  it 
likely  that  the  difference  can  be  explained  by  the  stage  of  the  process 
at  which  the  material  is  obtained,  cedema  being  present  at  one  time, 
not  at  another ;  for  it  is  probable  that  in  all  cases  the  material  becomes 
available  at  approximately  the  same  point  in  the  histological  process — 
that  which  corresponds  with  the  death  of  the  patient. 

1  Journ.  Amer.  Med.  Assoc,  1907,  xlviii,  p.   IT 

1  Arch,  of  Ophth.,  1909,  xxxviii,  p.  107. 

'  Brain,  1911,  xxxiii,  pp.  514. 

4  Journ.  Nerv.  and  Ment.  Dis.,  1898,  xxv,  pp.  538,  550. 
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On  the  question  of  the  similarity  in  the  two  diseases  of  the  ganglion 
cell  changes  in  the  retina  and  central  nervous  system,  I  am  not  com- 
petent to  pass  an  opinion.  The  statement  of  Dr.  Batten  that  "on  the 
pathological  side,  the  cases  were  an  exact  counterpart  of  each  other  " 
must  carry  the  greatest  weight.  As  regards  the  retina,  however,  it 
must  be  pointed  out  that,  apart  from  the  case  of  oedema,  the  other 
changes  of  the  macula  show  very  considerable  differences,  which  should 
not  be  slurred  over.  Briefly,  the  changes  in  family  cerebral  degeneration 
are  as  follows  :  (1)  Certain  cytological  degenerations  of  the  ganglion 
cells  ;  (2)  a  diminution  amounting  in  places  to  a  complete  disappearance 
of  these  elements;  (3)  cedema  of  the  internuclear  layer;  (4)  loss  of  the 
rods  and  cones  and  of  the  "inner"  (surely  this  should  read  "outer"?) 
nuclear  layer ;  (5)  thickening  of  the  supporting  elements  ;  (6)  immigra- 
tion of  pigment  into  the  outer  layers  of  the  retina. 

Of  these  only  the  first  two  are  present  in  amaurotic  family  idiocy, 
and  with  regard  to  the  second  it  was  a  very  striking  point  in  the  case 
examined  by  Hancock  and  myself,  that  the  diminution  in  the  number 
of  ganglion  cells  was  much  less  than  might  have  been  expected  from 
the  degree  of  degeneration,  and  nowhere  even  approximately  amounted 
to  a  total  suppression  of  these  elements.1 

Again,  although  some  hold  an  opposite  view,  it  is  the  general  opinion 
of  ocular  pathologists,  founded  on  the  conditions  observed  in  choroido- 
retinitis  and  retinitis  pigmentosa,  that  immigration  of  pigment  into  the 
retina  of  necessity  implies  a  lesion,  vascular  or  other,  of  the  choroid,  or 
at  least  the  action  of  some  noxious  agent  from  the  side  of  the  uvea ; 
and  the  same  holds  good  for  degeneration  of  the  rods  and  cones  and 
outer  nuclear  layers.  But  whether  or  not  this  rule  be  of  universal 
application,  it  is  certainly  very  difficult  to  believe  that  a  disease  which 
progresses  so  far  as  to  cause  death  without  producing  the  least  change 
in  the  outer  layers  of  the  retina,  can  be  the  same  as  one  which  is 
evidently  associated,  even  in  an  early  stage,  with  such  changes,  as  is 
shown  by  the  disturbance  of  pigment  at  the  macula.  There  is,  I 
believe,  no  known  instance  of  a  disease  which  first  attacks  the  inner 
retinal  neural  elements,  and  then  the  outer,  although  instances  of  the 
opposite  sequence  of  events  might  be  cited  ;  nor  does  destruction  of  the 
inner  layers  from  whatever  cause  produce  any  consecutive  secondary 
change  in    the  outer,  however  long  the  duration  of   the  lesion,  as    is 

1  If  the  histology  of  the  ganglion  cell  changes  is  the  same  in  the  two  diseases,  perhaps 
this  suppression  of  these  cells  in  family  cerebral  degeneration  accounts  for  the  absence  of 
the  typical  retinal  opacity  in  that  affection. 
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exemplified,  for  instance,  in  the  case  of  obstruction  of  the  central  artery 
or  primary  optic  atrophy,  in  which  the  rods  and  cones  and  outer  nuclear 
layer  remain  permanently  intact. 


Fig.  l. 
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Fig.  2. 


These  arguments  tend  to  support  the  view  that  in  spite  of  a  close 
similarity,  or  identity  of  the  changes  in  the  ganglion  cells,  the  funda- 
mental  pathology  of   the    two   conditions  is  different.      Is    histological 
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identity  an  irrefragable  proof  of  ^etiological  identity  ?  After  all,  the 
tissues  of  the  body  have  only  a  limited  number  of  ways  in  which  they 
can  react  to  noxious  influences  ;  amyloid  degeneration  has  the  same 
histological  characters,  whether  it  be  due  to  syphilis  or  tubercle,  or  to 
neither  of  these  affections,  as  in  the  conjunctiva  ;  fatty  degeneration  of 
the  liver  is  much  the  same  whether  its  cause  be  phosphorus  poisoning, 
or  acute  yellow  atrophy.  Is  it  not  possible,  then,  that  the  particular 
forms  of  chromolysis,  vacuolization,  &c,  which  characterize  family 
cerebral  degeneration  are  closely  similar  to,  or  identical  with,  those  of 
amaurotic  family  idiocy,  while  yet  the  underlying  cause  is  different '? 
The  hitherto  practically  unchallenged  race-selectiveness  of  amaurotic 
family  idiocy  should  in  itself  make  us  pause  before  we  identify  that 
disease  with  any  other  which  is  not  race-selective. 

I  may  perhaps  be  permitted  in  a  brief  addendum  to  repudiate  an 
opinion  which  was  ascribed  to  me  in  the  discussion  on  Batten  and 
Mayou's  case,  but  which  I  have  never  held,  namely,  that  the  ophthalmo- 
scopic appearances  in  amaurotic  family  idiocy  are  due  to  coagulation 
necrosis.  As  its  name  implies,  coagulation  necrosis  is  a  change  in  the 
tissue  proteids  probably  allied  to  coagulation,  and '  due  to  their  sudden 
death  en  masse.  Suddenness  is  of  the  essence  of  the  process,  for  if 
death  be  protracted,  not  coagulation  necrosis,  but  fatty  degeneration, 
and  other  processes,  ensue.  The  dead  tissues  subsequently  undergo 
various  forms  of  regressive  change,  invasion,  absorption,  &c.  To 
attribute  to  such  a  process  a  condition  the  outstanding"  features  of  which 
are  chronicity  and  persistence  over  a  period  of  years  would  be  a  patent 
absurdity. 

The  misunderstanding  has  probably  arisen  from  the  fact  that, 
following  Hancock,  I  have  used  the  case  of  amaurotic  family  idiocy  in 
illustration  of  another  thesis  originally  postulated  by  Elschnig,  namely, 
that  the  similar  ophthalmoscopic  appearances  in  obstruction  of  the 
central  artery  of  the  retina,  which  have  also  been  ascribed  to  oedema, 
are  due  to  coagulation  necrosis.  The  argument  might  be  stated  as 
follows  :  Amaurotic  family  idiocy  furnishes  an  example  of  a  condition 
which,  although  demonstrably  confined  to  the  inner  layers  of  the  retina, 
without  oedema  of  the  outer,  yet  produces  a  white  area  in  the  macula 
and  a  cherry  spot  ;  there  is  nothing  improbable,  therefore,  in  similar 
ophthalmoscopic  appearances  being  due,  in  the  case  of  obstruction  of  the 
central  artery  also,  to  a  condition  confined  to  the  inner  layers  of  the 
retina,  without  oedema  of  the  outer.  Not  the  same  condition,  of  course ; 
in  the  first  case  it  is  a  chronic  degeneration  of  the  cytoplasm  which  is 
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more  or  less  permanent,  in  the  second  an  acute  coagulation  necrosis  due 
to  cutting  off  of  the  blood  supply,  and  disappearing  when  the  necrosed 
tissues  become  absorbed. 

The  point  was  only  a  minor  link  in  a  chain  of  evidences  supporting 
the  conclusion  in  question,  and  was  used  as  an  illustration  rather 
than  as  an  essential  element  in  the  proof.  The  other  links  may  be 
summarized  as  follows  : — 

(1)  Nowhere  in  the  body  does  obstruction  of  an  end  artery  cause 
oedema.  To  put  it  syllogistically  :  Obstruction  of  an  end  artery  is 
followed  by  coagulation  necrosis  (white  infarction)  ;  the  central  artery 
of  the  retina  is  an  end  artery  ;  therefore  obstruction  of  the  central  artery 
is  followed  by  coagulation  necrosis.  The  retinal  changes  are  in  fact  a 
white  infarct  of  the  inner  layers,  which  receive  their  supply  from  the 
central  artery. 

(2)  The  ophthalmoscopic  appearances  produced  by  macular  oedema 
are  well  known  and  may  be  studied  in  cases  of  nephritis,  papilloedema, 
and  perhaps  Berlin's  contusion  opacity.  They  differ  considerably  from 
those  of  obstruction  of  the  central  artery  ;  in  particular  the  opacity  is 
never  nearly  so  dense,  and  there  is  no  cherry  spot. 

(3)  The  distribution  of  the  opacity  is  at  variance  with  the  hypothesis 
that  it  results  from  oedema.  If  due  to  that  cause  the  opacity  should  be 
present  in  the  periphery  as  well  as  in  the  macula,  although,  perhaps 
allowing  for  the  greater  thickness  of  the  retina  at  the  posterior  pole, 
it  might  be  less  in  degree  in  the  former  situation.  There  is  no  reason 
also  why  oedema  should  spare  the  fovea,  and  in  fact,  in  the  conditions 
mentioned  under  (2),  it  does  not  do  so;  pathologically,  as  is  well  known, 
the  fovea  is  a  favourite  seat  of  oedema.  On  the  other  hand,  coagulation 
necrosis  of  the  ganglion  cell  and  nerve-fibre  layers  renders  a  completely 
satisfactory  account  of  the  greater  density  of  the  opacity  at  the  macula 
where  these  layers  are  thickest,  and  of  the  immunity  of  the  fovea  and 
periphery  where  they  are  absent  or  too  thin  to  be  the  cause  of  visible 
ophthalmoscopic  changes. 

(4)  (Edema  offers  no  explanation  of  the  fact  that,  roughly  speaking, 
the  opacity  always  persists  for  about  the  same  time.  Evidently  this 
time  is  the  period  required  for  the  breaking  down  and  absorption  of  the 
necrotic  layers,  not  for  the  absorption  of  oedema,  for  it  is  certain  that 
the  rapidity  and  completeness  of  the  restoration  of  the  circulation  is 
subject  to  very  large  variations. 

(5)  The  evidence  derived  from  actual  pathological  observation  is 
incomplete,  the  opportunities  of  acquiring  perfectly  fresh  material  from 
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recent  cases  of  obstruction  being  of  necessity  extremely  rare.  No  case 
appears  to  have  been  reported  which  has  been  altogether  satisfactory 
from  this  point  of  view,  and  also  from  the  standpoint  of  perfect  fixation.1 
Such  as  it  is,  however,  the  testimony  of  these  cases  is  equivocal ; 
the  changes  described  as  cedematous  have  been  very  slight,  the  forma- 
tion of  small  spaces  in  the  nerve-fibre  layers,  &c,  and  are  manifestly 
insufficient  to  account  for  the  extremely  dense  opacity  which  is  charac- 
teristic of  the  ophthalmoscopic  picture.  For  a  discussion  of  these 
points,  and  of  the  experimental  evidence,  which  is  no  more  conclusive, 
reference  may  be  made  to  a  paper  in  the  Royal  London  Ophthalmic 
Hospital  Reports,  1913,  xix,  p.  63. 

DISCUSSION. 

Mr.  Stephen  Mayou  :  I  feel  greatly  indebted  to  the  late  Mr.  Coats  for 
this  paper.  There  are  one  or  two  things  I  would  like  to  say  about  the  paper 
by  Dr.  Batten  and  myself  which  this  contribution  criticizes.  I  arn  sorry 
Dr.  F.  E.  Batten  is  not  present.  I  have  not  had  the  privilege  of  reading 
Mr.  Coats's  paper  beforehand.  When  we  read  our,  paper  I  showed  two 
specimens.  The  first  was  a  specimen  from  a  case  of  amaurotic  family  idiocy, 
and  we  showed  a  case  of  the  same  type  in  an  older  person,  which  is  known  as 
"cerebral  degeneration  with  macular  changes."  I  had  the  specimen  of  the 
amaurotic  family  idiocy  many  years  ago,  and  I  did  not  know  of  any  other 
sections  with  which  I  could  compare  the  specimen  of  "  cerebral  degeneration 
with  macular  changes."  The  fixation  was  done  immediately,  but  I  admit 
Mr.  Coats's  imputation  about  imperfect  fixation  ;  I  think  formalin  does  not  fix 
the  retina  properly ;  also,  the  section  from  the  case  of  amaurotic  family  idiocy 
was  cut  in  paraffin.  The  cerebral  degeneration  specimen  was  cut  in  celloidin, 
and  was  fixed  in  Zenker's  fluid.  The  fixation  in  that  case  seemed  to  be  fairly 
good,  and  I  think  the  histological  appearances  can  be  fairly  well  relied  upon, 
except,  perhaps,  in  regard  to  the  slight  oedema  in  the  internuclear  layers.  The 
ganglion  cells  showed  degenerative  changes  just  as  in  the  sections  of  amaurotic 
family  idiocy,  and  the  rest  of  the  retina  showed  more  advanced  degenerative 
changes  probably  secondary  to  the  ganglion  cell  changes.  As  regards  the 
relationship  between  the  two  diseases,  I  think  they  are  closely  allied.  The 
pathological  changes  in  the  brain  and  in  the  retinal  ganglion  cells  are  identical. 
The  difference  in  the  ophthalmoscopic  changes  in  the  macular  region  are,  in  my 
opinion,  insufficient  to  separate  the  two  diseases  from  a  pathological  standpoint. 

Mr.  Teeachek  Collins  :  I  think  a  better  title  for  Mr.  Coats's  paper  would 
have  been  "  The  Causes  of  Opacity  of  the  Betina,"  because  it  deals  with  a 

1  Leber  admits  the  case  of  Hubert,  and  believes,  therefore,  that  the  occurrence  of  oedema  is 
proved  (Graefe-Saemisch  "Handbuch,"  1914,  part  II,  vii,  chap,  x,  p.  226).  The  fixative, 
however,  was  Kaiserling's  fluid. 
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much  larger  subject  than  the  cause  of  the  ophthalmoscopic  appearances  in 
amaurotic  family  idiocy.  We  meet  with  opacity  of  the  retina  in  several 
different  affections  :  in  amaurotic  family  idiocy,  in  embolism  of  the  central 
artery,  in  what  is  called  "retinitis,"  in  some  cases  of  detached  retina,  in 
the  cases  of  concussion  injury  of  the  eye,  when  we  find  what  is  called 
commotio  retinae.  Opacity  of  the  retina  must  be  either  due  to  changes  in 
the  elements  of  the  retina  itself  or  to  some  exudation  into  the  retina.  In 
amaurotic  family  idiocy  the  debatable  point  is  as  to  whether  the  opacity 
is  due  to  effusion  into  the  retina  or  to  change  in  its  ganglion  cells  ;  and 
the  author  of  this  paper  has  demonstrated  that  it  is  due  to  the  latter.  In 
the  cases  of  sudden  obstruction  to  the  arterial  blood  supply  to  the  retina, 
most  text-books  say  the  opacity  is  due  to  oedema.  But  Hancock  pointed 
out  a  few  years  ago  how  very  improbable  it  was  that  obstruction  of  an  artery 
would  produce  oedema,  and  how  the  changes  in  the  retina  corresponded  with  the 
distribution  of  its  ganglion  cells.  Two  years  ago,  in  removing  a  tumour  of 
the  orbit  from  behind  the  eye,  I  had  to  sever  the  optic  nerve  and  structures 
round  it.  We  looked  into  the  eye  with  the  ophthalmoscope  for  some  days 
afterwards,  and  a  white  appearance  of  the  retina,  like  that  in  embolism  of 
the  central  artery,  appeared.  Then  an  ulcer  of  the  cornea  formed,  and  at  the 
end  of  eleven  days,  at  the  patient's  request,  I  removed  the  eye.  It  was 
examined  pathologically,  and  an  account  of  the  findings  was  given  by 
Dr.  Komoto  at  the  last  meeting  of  the  Ophthalmological  Society.  In  that 
eye  the  pathological  changes  in  the  retina  were  very  instructive.  There 
was  no  sign  of  oedema,  but  there  was  marked  coagulation  necrosis,  most 
intense  at  the  posterior  pole,  and  diminishing  in  intensity  anteriorly.  In  the 
anterior  parts  of  the  fundus  a  red  reflex  was  seen  with  the  ophthalmoscope, 
the  white  opacity  being  round  the  maculo-papular  area — that  is.  where  the 
coagulation  necrosis  was  most  intense.  The  degenerative  changes  gradually 
became  less  intense  as  one  passed  forwards,  the  ganglion  cells  evidently  being 
the  first  structure  to  disintegrate.  We  get  opacity  of  the  retina  in  "  retinitis," 
which  is  due  to  effusion  into  the  retina.  There  is  plenty  of  pathological 
evidence  that  in  albuminuric  retinitis  it  is  due  to  an  effusion  into  the  retina. 
In  detached  retina  it  is  usually  only  in  the  late  stages  that  the  membrane 
becomes  opaque,  and  in  these  late  stages  one  finds  evidence  of  oedema.  In 
detached  retina  the  opacity  comes  on  late  and  remains  permanent.  In 
embolism  of  the  central  artery  it  appears  early,  and  is  only  temporary. 
In  the  cases  of  commotio  retinae  the  cause  of  the  opacity,  I  think,  is  doubtful. 
I  believe  it  to  be  very  similar  to  that  met  with  in  embolism  of  the  central 
artery,  and  that  it  is  a  change  in  the  ganglion  cells,  which  passes  away 
quickly. 

Mr.  J.  Herbert  Parsons  :  I  have  no  desire  to  go  over  the  whole  subject 
with  which  this  paper  deals  to-night,  but  will  confine  myself  to  a  few  remarks 
on  amaurotic  family  idiocy.  I  agree  with  most  of  what  Mr.  Treacher  Collins 
has  said.     I  do  not  agree  altogether  with   Mr.  Coats,  because  I  do  not  think 
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that  oedema  and  the  other  pathological  changes  under  consideration  are  so 
incompatible  as  they  seem  to  some  persons.  I  cut  some  sections  from  a  case 
of  amaurotic  family  idiocy.  There  were  large  cedematous  spaces,  similar  to 
those  in  Mr.  Mayou's  specimen,  and  these,  I  do  think,  cannot  be  explained  as 
merely  the  result  of  bad  fixation.  If  that  were  so,  one  would  expect  to  find 
such  conditions  frequently  in  the  neighbourhood  of  the  macula,  which  is  not 
the  case.  If  a  good  fixative  like  Zenker's  fluid  is  used,  possibly  there  may 
be  an  actual  diminution  in  the  fluid,  thus  leading  to  a  wrong  idea  as  to  the 
condition  of  the  retina  before  fixation.  In  all  probability,  both  conditions 
occur.  I  think  "coagulation  neci'osis "  is  not  at  all  a  good  name;  in  fact, 
the  nomenclature  of  the  whole  subject  needs  elaboration.  It  is  better  to 
say  that  the  opacity  is  produced  as  a  result  of  disintegration  of  tissues, 
owing  to  the  cutting  off  of  the  blood  supply  or  some  other  cause.  But  in  the 
vast  majority  of  cases  where  this  disintegrating  process  goes  on,  the  mere 
fact  that  such  disintegrating  tissues  are  present,  and  have  to  be  absorbed, 
practically  always  results  in  an  increase  of  the  lymphatic  fluid  in  the  neigh- 
bourhood, which  is  one  form  of  oedema  as  one  uses  that  term.  The  other  point 
to  which  I  would  draw  attention — though  it  has  been  somewhat  dragged  into 
this  discussion — concerns  the  paper  by  Dr.  Batten  and  Mr.  Mayou.  I  think 
that  was  a  most  admirable  paper,  and  I  listened  to  it  with  the  greatest 
interest ;  but  in  some  respects  it  was  a  retrograde  step.  In  my  opinion 
amaurotic  family  idiocy  is  one  of  the  most  sharply  defined  clinical  entities 
which  we  can  encounter ;  and  this  appears  to  hold  true  in  the  light  of  patho- 
logical and  neurological  investigation,  so  far  as  that  has  been  carried.  In 
the  literature  it  has  been  customary  to  mix  up  cases  of  amaurotic  family 
idiocy  with  other  forms  of  familial  degeneration,  especially  those  associated 
with  macular  changes.  In  most  of  those  cases  the  macular  changes  have 
been  quite  different ;  there  have  been  pigmentation  and  other  changes  which 
do  not  occur  in  amaurotic  family  idiocy.  In  the  paper  to  which  I  refer,  an 
attempt  was  made  to  establish  amaurotic  family  idiocy  as  belonging  to  that 
group  of  cases  in  which  children  go  on  living  to  15  or  16  years  of  age 
and  then  develop  a  clinically  different  condition.  Though  the  cases  may  be 
explained  on  the  lines  which  Dr.  Batten  intimated,  I  think  that  in  the  present 
state  of  our  knowledge  it  is  regrettable  to  merge  them  with  amaurotic  family 
idiocy  in  the  way  he  urges  should  be  done. 

Mr.  B.  Affleck  Greeves  (in  reply)  :  All  I  have  to  say  is  that  I  think 
bad  fixation,  and  more  especially  formalin  fixation,  will  cause  appearances  in 
normal  retinae  which  simulate  those  seen  in  cedematous  retinae  fixed  by  more 
satisfactoiw  methods.  I  have  had  a  good  deal  of  experience  with  Zenker-fixed 
retinae,  and  I  believe  that  one  can  detect  even  a  slight  degree  of  true  oedema 
after  fixation  bv  this  method. 


Section  of  Ophthalmology  39 


{February  '2,  1916.) 

On  Superficial  Linear  Keratitis,  together  with  an  Account  of 
the  Pathological  Examination  of  Two  Affected  Eyes. 

By  W.  T.  Holmes  Spicer,  F.E.C.S.,  and  K.  Affleck  Greeyes, 

F.E.C.S. 

(I)  Clinical  Introduction  by  Mr.  W.  T.  Holmes  Spicer. 

This  is,  so  far  as  my  experience  goes,  a  rare  condition ;  but  inas- 
much as  it  presents  appearances  which  have  been  remarkably  uniform 
in  all  the  examples  which  have  come  under  my  personal  observation,  it 
must  be  regarded  as  a  clinical  entity.  I  have  had  the  opportunity  of 
getting  two  specimens  of  whole  eyes  for  microscopic  examination,  and 
I  thought  it  would  interest  the  Section  to  hear  the  clinical  report  and 
pathological  examination  together.  The  pathological  examination  has 
been  made  for  me  by  Mr.  R.  A.  Greeves. 

It  is  possible  to  divide  the  cases  at  once  into  two  groups :  in  the 
first  group  are  the  simple  cases,  which  get  well  speedily  and  do  not 
recur  ;  in  the  second  group  the  clinical  features  are  identical  with  those 
of  the  first  group,  and  to  a  great  extent  they  make  the  same  recovery, 
but  are  followed  by  a  series  of  relapses,  resembling  those  of  relapsing 
bullous  keratitis,  going  on  for  months  and  years  (in  one  of  my  cases 
for  sixteen  years),  and  lead  to  great  damage  to  the  eye,  even  to  loss 


of  sight. 


Clinical  Characters. 


The  clinical  features  are  sudden  onset  with  pain  and  congestion  in 
an  eye,  the  appearance  of  a  number  of  superficial  ridges  of  epithelium 
in  the  cornea  raised  from  the  general  level  of  the  corneal  surface,  for 
the  most  part  vertical  in  arrangement,  grey  in  colour  with  tapering 
ends,  not  reaching  to  the  limbus.  Under  magnification,  the  ridges 
are  double  contoured  with  a  comparatively  clear  centre,  they  are  denser 
and  thicker  in  places,  giving  an  appearance  of  nodes  at  more  or  less 
regular  intervals.  As  a  rule,  the  ridge  does  not  as  a  whole  stain  with 
fluorescein,  but  punctate  staining  along  its  course  is  common,  especially 
so  over  the  nodes. 
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The  affected  eye  is,  as  a  rule,  very  slightly  or  moderately  congested. 
No  iritis  and  no  corneal  precipitates  are  present. 

One  remarkable  feature,  which  is  almost  always  found  during  at 
least  some  period  of  the  attack,  is  a  softening  of  the  eye,  so  that  tension 
falls  to  —  1  and  often  to— 2;  during  this  time  of  diminished  tension 
the  vision  is  greatly  impaired,  and  in  one  case  it  dropped  to  ^%.  The 
attack  itself  lasts  from  a  few  days  to  a  week  or  longer,  and  as  the  ridge 
disappears  the  vision  recovers  and  the  tension  becomes  normal  again  ; 
sometimes  the  diminution  in  tension  lasts  only  a  few  hours.  The  only 
condition  left  behind  after  each  attack  is  a  slight  greyness  or  visibility 
of  the  corneal  epithelium  along  the  track  ;  if  the  attack  does  not  recur 
this  greyness  passes,  but  where  a  succession  of  attacks  goes  on  for 
months  a  permanent  greyness  is  established,  which  in  the  worst  cases 
makes  the  corneal  surface  opaque. 

Pain  varies,  but  in  the  worst  cases  it  is  considerable,  especially 
with  the  diminished  tension,  and  the  patient  becomes  much  worn  and 
exhausted  with  the  pain  and  worxy  due  to  the  eye.  There  is  no  anaes- 
thesia of  the  cornea. 

It  is  mostly  young  adults  who  are  affected.  It  cannot  be  said  that 
they  are  remarkable  in  any  way,  but  the  worst  cases  impress  one  as 
being  poorly  nourished  and  thin,  and  as  their  general  nutrition  improves, 
the  state  of  the  eye  also  ameliorates.  On  the  other  hand,  part  of  their 
general  poorness  of  condition  is  due  to  the  wearing  nature  of  the  eye 
trouble. 

Treatment. 

To  this  end  nothing  has  been  found  to  be  of  real  or  permanent 
value.  The  immediate  attacks  yield  to  ordinary  treatment  on  general 
lines,  but  the  recurrences  are  not  prevented  by  anything  I  or  others 
have  used. 

Among  the  measures  that  have  been  employed  are  heat  in  various 
forms,  antiseptic  lotions,  aristol,  pyridine,  atropine,  eserine,  dionine,  and 
massage  with  mercurial  ointment,  absolute  phenol  and  absolute  alcohol 
applied  to  the  cornea.  Also  peritomy,  iridectomy,  radium  emanations 
from  Bath  water,  radium  ionizations,  and  change  of  air,  including 
residence  in  Switzerland. 

Nature  and  Affinities. 

The  disease  is  clearly  epithelial,  with  an  underlying  neuropathic 
element,  as  evidenced  by  the  diminished  tension. 
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In  anatomical  situation  it  has  something  in  common  with  superficial 
punctate  keratitis,  in  which  the  points  are  analogous  to  the  nodes  in 
the  cases  under  consideration,  but  the  resemblance  goes  no  further.  Its 
appearance  is  somewhat  like  that  of  the  dendritic  ulcer,  but  the  lines  are 
multiple,  are  much  narrower  and  straighter  in  their  course,  and  do  not 
possess  the  bud-like  outgrowths  from  the  central  stem.  It  also  differs 
in  its  greater  resistance  to  treatment  and  in  its  persistent  recurrences  ; 
moreover,  the  dendritic  ulcer  is  not  as  a  rule  accompanied  by  great 
lowering  of  tension. 

In  many  respects  it  is  like  the  recurrent  bullous  keratitis  or  relapsing 
abrasion:  but  it  is  not  always  the  result  of  an  injury,  and  its  linear 
form  as  well  as  its  peculiarity  in  regard  to  ocular  tension  clearly  separate 
it  from  this  disease. 

It  is  most  probable  that  diminished  tension  is  the  essential  feature, 
and  that  the  lines  are  produced  by  a  kind  of  crumpling  or  folding  of  the 
relaxed  Bowman's  membrane.  This  view  of  it  was  first  suggested  by 
the  behaviour  of  one  of  the  earlier  cases  that  I  saw,  in  which  an  injury 
to  the  cornea  treated  by  a  compress  was  followed  by  the  appearance  of 
lines.  These  seemed  to  be  the  result  of  pressure,  as  they  disappeared 
soon  after  the  use  of  the  compress  was  discontinued.  But  the  lines 
may  appear  without  any  pressure  being  applied. 

It  is  in  favour  of  the  neuropathic  element  that  one  at  least  of  my 
patients  complains  of  the  eye  feeling  numb,  as  if  it  were  asleep,  wThen 
the  attacks  are  coming  on,  although  there  is  no  loss  of  sensation. 
The  diminished  tension  points  either  to  a  toxic  action  on  the  secreting 
epithelium  of  the  ciliary  body  or  to  a  reduction  of  secreting  activity 
from  altered  innervation  to  the  internal  secreting  areas  of  the  eye. 

The  evidence  of  toxic  absorption  is  not  present,  as  neither  iritis  nor 
cyclitis — that  is,  corneal  precipitates — are  ever  seen  during  the  course  of 
the  disease. 

Nomenclature. 

I  have  preferred  to  make  the  name  as  far  as  possible  descriptive. 
The  affection  is  inflammatory,  it  is  linear,  and  it  is  superficial.  The 
terms  "reticular,"  or  "  lattice,"  or  "trellis  keratitis  "  have  been  applied 
to  other  affections  of  the  cornea,  clearly  not  of  an  inflammatory  or 
acute  nature. 

I  have  looked  through  the  references  to  similar  affections,  and  the 
only  case  I  have  come  across  corresponding  at  all  with  my  own  is 
recorded  by  L.  Caspar  in  the  Klinische  Monatsblatti  r  fur  .  I  ugt  >";"  Men 
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for  1903  (p.  289),  in  which  a  week  after  an  injury  a  number  of  superficial 
lines  appeared  in  the  centre  of  the  cornea  not  connected  with  the 
injured  spot,  with  knob-like  thickenings  which  stained  ;  the  lines  dis- 
appeared and  left  no  mark.  Caspar  considered  the  cause  to  lie  in  a 
flattening  and  distortion  of  the  cornea,  giving  rise  to  the  formation  of 
longitudinal  grooves. 

Cases. 

Case  I:  Superficial  Linear  Keratitis  proceeding  to  Loss  of  One  Eye  and 
subsequent  Involvement  of  the  other.  —  C.  H.,  aged  33,  came  under  the  care 
of  Mr.  Gunn,  at  Moorfields,  on  December  28,  1901  :  The  left  eye  began  to  be 
troublesome  at  the  age  of  18 ;  she  had  attacks  at  intervals  of  three  or  four 
months  at  that  time,  but  they  became  less  frequent  after.  The  last  attack 
before  the  present  one  was  four  years  ago.  She  was  then  treated  at  the 
Oxford  Eye  Hospital  as  a  case  of  dendritic  ulcer.  Her  general  health 
was  fairly  good.  Urine,  1024,  acid,  no  albumin,  no  sugar.  She  was  rather 
thin,  but  took  her  food  well,  and  had  no  indigestion.  Vision:  E.  j%, 
+  2  =  |;  L.  -io,  not  improved.  Visual  fields  full.  Tension  normal.  There  is 
moderate  ciliary  congestion  ;  a  general  superficial  haziness  of  the  cornea  with 
blurring  of  details  of  deeper  parts.  The  pupil  dilated  fully  with  atropine. 
Details  of  left  fundus  not  well  seen,  but  nothing  abnormal  remarked.  The 
lenses  are  clear.  There  is  no  staining  with  fluorescein.  On  examining  the 
cornea  fully,  a  number  of  grey  lines  can  be  seen  running,  generally  in  a  vertical 
direction  :  the  lines  are  raised  above  the  surface  into  a  very  distinct  ridge, 
so  that  in  some  places  the  impression  given  is  that  of  an  elongated  vesicle  or 
of  a  chain  of  vesicles.  The  whole  appearance  suggests  a  surface  affection,, 
and  the  lines  are  apparently  made  up  of  epithelium  only ;  where  the  vesicular 
appearance  is  not  marked,  the  lines  appear  double- contoured,  that  is,  of  tubular 
structure.  Between  these  clearer  parts  are  certain  nodules  denser  than  the 
rest  of  the  lines.  Besides  these  broad  superficial  lines  with  raised  surface,  the 
rest  of  the  cornea  is  covered  with  very  delicate  grey  lines  running  in  the  same 
direction  as  the  broad  ones,  that  is,  vertically  :  in  places,  these  merge  into  the 
broad  lines  or  disappear  behind  them  ;  all  the  lines  taper  off  to  nothing  at  the 
upper  and  lower  periphery.  The  faint  lines  suggest  that  they  are  old  tracks 
which  have  healed.  Patient  discharged  on  February  4,  1902.  October  27r 
1902  :  Was  re-admitted  with  the  eye  in  the  same  condition.  She  was  treated 
locally  by  hot  applications  and  by  atropine  :  later,  by  eserine,  without  effecting 
any  marked  improvement.  December  24  :  Iridectomy  upwards  was  done  ;  no- 
henefit  resulted.  Tension  was  normal.  January  17,  1903  :  The  sclerotic  was 
cauterized  all  round  just  outside  the  limbus.  This  resulted  in  an  improvement 
of  the  symptoms,  the  irritation,  photophobia,  and  weeping  being  a  good  deal 
lessened  :  but  there  was  not  much  effect  on  the  corneal  condition  at  once, 
although   the  vision   improved  to  t6s.     April  27  :   A  relapse.     No  staining  of 
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cornea,  but  it  was  painted  with  phenol.  February  10,  1904  :  Recurrence  three 
weeks  ago  :  there  has  been  very  great  pain.  The  congestion  is  very  great; 
the  cornea  rough  and  covered  with  vertical  lines  (tig.  l).  Anterior  chamber 
shallow,  iridectomy  coloboma  upward  ;  pillars  of  iris  free.  February  IS  : 
It  was  decided  to  remove  the  eye,  since  there  was  no  prospect  of  cure,  and  the 


Fig.  1. 

C.  H.,  aged  33.  Drawing  made  February  10.  1904.  Iridectomy  coloboma 
upward.  Raised,  vertically  running  lines,  in  places  double-contoured,  with 
thicker  parts  at  intervals.  Also  fainter  lines,  vertical  in  direction,  all  over  the 
cornea. 


/      .    * 


Fig.  2. 

C.   H.     Second  eye.      Raised  lines  grey,  double  contoured,  with  nodule-  in 
places  of  greater  density  but  not  of  greater  thickni 


patient's  life  was  being  made  useless  and  irksome.  October  25,  L904  :  The 
patient  was  re-admitted,  as  the  vision  in  the  right  eye  had  been  getting  dim 
lor  a  month,  and  she  had  been  having  much  headache  in  the  frontal  region. 
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Right  eye  :  Lid  swollen  :  general  haze  of  cornea  with  dense  striated  opacities 
and  nodes  :  the  lines  suggest  double  contours,  and  the  nodes  are  whiter  and 
broader  than  the  rest  of  the  lines  (fig.  2).  Sensation  rather  dull;  anterior 
chamber  normal.  Pupil  3  4  dilated.  Iris  bright.  Vision  :  Sph.  +  2,  cyl.  +  l'o,  r*. 
November  22,  1904  :  Discharged.     Xo  further  account  of  the  patient. 

( 'ase  II  :  Superficial  Linear  Keratitis  with  Loss  of  one  Eye  and  subsequent 
Involvement  of  the  Second  Ei/e. — Miss  D.  T.  S.  was  sent  to  me  by  Dr.  J. 
Burdon-Cooper  on  May  13,  1914.  She  was  under  the  care  of  Dr.  Wilson 
Smith.  The  left  eye  had  begun  to  trouble  her  in  October,  1913.  It  began  as 
faint  grey  lines,  having  a  generally  vertical  direction,  at  first  without  any  other 
ocular  disturbance  and  with  little  congestion.  The  tension  was  much  reduced. 
The  treatment  she  had  received  at  various  times  consisted  of  antiseptic  lotions, 
drops,  and  ointments;  atropine,  aristol,  pyridine,  applications  of  absolute  alcohol, 


Fig.  3. 

Mi^>  D.  T.  S.  May  13.  1914  :  Six  vertically  running  white  lines  near  the 
>urfaee  of  the  cornea,  not  very  straight,  tapering  at  their  ends,  with  a  double 
contour  and  with  dense  broad  nodes  at  intervals  ;  the  surface  is  raised  into  a 
ridge  over  the  lines. 


massage.  Nothing  was  of  use.  The  eye  became  very  painful,  lost  all  useful 
sight,  and  was  affecting  her  general  health.  It  was  excised  in  April,  1914. 
The  other  eye  had  already  begun  to  suffer.  One  character  common  to  both  eyes 
was  the  marked  reduction  in  tension.  May  13,  1914  :  When  I  saw  her  there 
was  moderate  ciliary  congestion,  a  painful,  somewhat  tender  eye,  with  a  very 
depressed  state  of  mind  and  health,  as  she  was  apprehensive  of  losing  her 
remaining  eye.  There  were  five  or  six  vertically  running  sinuous  grey  lines 
near  the  surface  of  the  cornea,  with  tapering  ends,  and  accentuated  edges  almost 
forming  double  contours.  At  intervals  along  the  lines  there  were  nodes  broader 
and  whiter  than  the  lines  generally  ;  the  surface  epithelium  was  distinctly  raised 
into  a  ridge  over  the  lines  (fig.  3)  :  no  precipitates  ;  no  other  corneal  changes  : 
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no  iritis.  Tension  -1.  About  a  week  after  the  patient  left  she  was  given 
radium  emanations  from  Bath  water,  the  gas  being  passed  over  the  eye  through 
an  eye-cup  with  an  entrance  and  exit.  The  gas  came  from  a  cylinder  rilled 
with  the  emanations  taken  from  the  surface  of  the  water.  From  this  time 
there  was  rapid  recovery,  but  she  thinks  the  eye  had  begun  to  improve  before 
she  had  the  gas,  as  she  had  been  able  to  see  a  gas  globe  against  a  white 
curtain,  and  she  had  not  been  able  to  see  any  forms  before.  She  was  also  fed 
up  as  much  as  possible,  and  among  other  things  she  took  half  a  pint  of  cream 
daily.  July  3,  1914  :  At  this  date  there  was  no  congestion,  the  corneal 
surface  was  quite  smooth,  there  was  no  opacity,  and  the  lines  had  gone:  there 
were  no  keratitic  deposits  and  no  iritis.     The  tension  was  normal. 

-p-  .,,     •  •        +0*75 
Right  vision  =    ,,. 

+  0  5 

November  12,  1915  :  In  reply  to  my  inquiries,  I  heard  from  Dr.  Wilson  Smith, 
of  Bath,  who  reported  :  "  She  continued  to  make  progress  to  complete  cure 
and  remained  well  for  some  months.  She  got  caught  in  Switzerland  at  the 
beginning  of  the  War  and  had  some  difficulty  in  returning,  and  shortly  after- 
wards her  eye  relapsed.  I  again  tried  radium  emanations  with  slight  improve- 
ment, but  without  a  cure.  I  substituted  radium  ionization  for  the  last  several 
months  in  the  summer,  I  think  with  some  slight  benefit.  February  2,  191(i: 
On  examination  to-day  I  find  the  vision  yV     Retinoscopy — 

+  2 


+ 


+  4, 


but  no  improvement  in  vision  with  any  glass.  There  are  now  several  super- 
ficial grey  lines  in  the  cornea  with  pronounced  nodules  all  along  them,  and 
with  a  few  punctate  elevations  of  epithelium,  but  with  no  general  raising  ot 
the  surface.  Tension  -1.  Pupil  dilates  well.  Fundus  normal.  She  lias  no 
pain,  but  the  eye  feels  quite  numb  when  an  attack  is  coming  on,  like  a  limb 
that  has  gone  to  sleep." 

Case  111  :  Recurrent  Attacks  of  Superficial  Linear  Keratitis  with  Be& 

between  the  Attacks. — W.  C,  aged  17.  Engaged  in  weighing  cartridges  at 
Woolwich.  January  28,  1916:  This  case  came  under  Mr.  J.  II.  Fisher's  care 
at  Moorfields  Hospital;  I  have  to  thank  him  lor  letting  me  use  it.  Three 
months  ago  the  patient  felt  a  pricking  in  the  left  eye.  At  the  Arsenal  aurgei  \ 
he  was  told  there  was  a  piece  of  brass  in  the  eye.  It  was  removed,  and  the 
eye  seemed  all  right  afterwards  and  In;  returned  to  work  :  two  weeks  later  the 
atarted  pricking  again,  and  he  was  given  drops  and  returned  to  work.  He  has 
now  had  about  four  attacks,  and  the  last  one  is  the  worst  he  has  experienced. 
There  is  little  or  no  fear  of  light,  and  but  slight  injection  of  the  left  eye. 
There  is  a  faint  grey,  trident-shaped  opacity  of  the  surface  of  the  cornea,  more 
dense  at  the  lower  part  and  showing  a  slight  disturbance  at  the  surface:  at  the 
lowest  part,  the  base  oi  the  trident,  the  greyness  extends  over  a  considerable 


46       Spicer  and  Greeves:    On  Superficial  Linear  Keratitis 

area.  In  the  centre  of  each  of  the  grey  lines  there  is  a  small  raised  ridge 
of  epithelium,  not  perfectly  continuous,  and  not  staining  continuously  with 
fluorescein.  The  whole  appearance  is  as  if  there  were  a  delicate  mycelium 
growing  or  lying  on  the  surface  of  the  coimea :  the  lines,  however,  cannot  be 
moved,  and,  by  careful  examination,  can  be  seen  to  be  a  breach  in  the  epithelium. 
There  is  no  appearance  of  nodules,  but  the  breaks  in  the  staining  line  show  that 
certain  parts  of  the  lines  are  denser  than  others  (fig.  4).  The  tension  of  the  eye 
is  normal :  there  is  no  anaesthesia.     The  pupil  dilates  well. 


i 

t 


Fig.  4. 


Case  IV:  Superficial  Linear  Keratitis  after  Removal  of  a  Foreign  Bod}/. — 
June  23,  1905  :  A.  T.,  aged  16,  came  to  St.  Bartholomew's  Hospital  with  a  piece 
of  steel  embedded  in  the  left  cornea.  This  was  removed  by  Mr.  E.  Foster  Moore, 
who  was  then  house  surgeon.  Some  atropine  was  used,  and  the  eye  was  bandaged. 
Two  days  later,  when  I  saw  him,  vision  was  reduced  to  TfT,,  and  the  tension  of 
the  eye  was  -1.  There  were  traces  of  the  abrasion  at  about  7  o'clock,  midway 
hetween  centre  and  periphery,  stained  brown  with,  rust,  and  not  at  all  deep  in 
the  cornea.  From  this  spot  there  were  about  four  lines  extending  mainly  up 
and  in,  across  the  cornea  :  they  were  epithelial  ridges,  and  when  the  light 
caught  them  obliquely,  they  could  be  seen  to  be  definitely  raised  above  the 
general  level  of  the  cornea  ;  looked  at  directly,  they  were  grey  in  colour  and 
opaque.  The  corneal  epithelium  generally  was  slightly  oedematous.  June  29  : 
Four  days  later  the  lines  had  disappeared. 

V:  Superficial  Linear  Keratitis  ;  Recovery. — W.  A.,  aged  16,  lift-boy. 
Seen  at  St.  Bartholomew's  Hospital.  January  30,  1913  :  The  right  eye  had 
been  watering  and  "  gummy  "  for  two  weeks  ;  it  had  been  red  and  painful  :  he 
had  had  no  injury  :  was  in  good  health  :  never  had  bad  eyes  before.  Vision  : 
Bight  tttt,  J. "20,  not  improved;  left  f,  J.l  :  tension  normal.  In  the  right  eye 
are  many  vertical  grey  stria?,  quite  superficial,  forming  prominent  ridges  on  the 
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Miiface  of  the  cornea  reaching  to  the  limbus  above,  and  below  ending  in  a 
-cent-shaped  opacity  staining  with  fluorescein.  Otherwise  the  cornea  and 
iris  are  normal  ;  tension  -2.  He  was  taken  into  the  hospital,  kept  in  bed,  the 
eye  treated  with  fomentations  and  atropine.  In  two  days  he  was  much  better. 
\  week  later,  on  February  8,  1913,  the  cornea  had  cleared,  there  was  slight 
ciliary  congestion,  and  a  little  roughness  of  the  cornea  below.  His  vision 
was  If. 

( 'ase  VI. — Another  case  in  a  man  was  shown  me  by  Mr.  P.  Flemming, 
under  his  care  at  Moorfields  Hospital.  No  injury.  There  were  six  vertically 
running  ridges  in  the  cornea  with  broken,  swollen  surface,  looking  as  if  the  eye 
had  been  scratched  by  a  brush.  At  intervals  there  were  nodes  of  greater 
density.  His  eye  had  been  bad  two  weeks.  With  ordinary  treatment  he 
made  a  good  recovery. 

Case  VII. — Mr.  J.  Cole  Marshall  showed  me  a  case  of  a  boy  under  his  care 
who  had  had  a  blow  on  the  eye  without  a  wound  three  weeks  before.  There 
was  moderate  congestion,  and  four  superficial  grey  lines  raised  above  the 
surface  of  the  cornea,  with  characteristic  double  contours  and  nodes.  The 
tension  was  -1.  He  did  not  respond  rapidly  to  treatment,  and  discontinued 
his  attendance. 


(II)    Pathological  Examination  by  K.  Affleck  GtReeves,  F.R.C.S. 

The  following  appearances  were  shown  by  microscopical  sections  of 
the  eye  in  Case  I.  The  sections,  which  were  taken  through  the  cornea 
at  right  angles  to  the  direction  of  the  linear  opacities,  show  that  the 
raised  lines  on  the  corneal  surface  are  due  to  ridges  in  Bowman's 
membrane.  These  ridges  vary  in  appearance  in  different  places,  but 
they  are  always  characterized  by  the  presence  of  new  fibrous  tissue  in 
the  immediately  underlying  substantia  propria. 

Some  of  the  ridges  are  narrow  and  sharp,  Bowman's  membrane 
being  raised  up  into  a  single  well-marked  fold  (fig.  5),  while  the  majority 
are  broader  and  show  a  double  elevation  (fig.  0).  In  some  parts  they 
broaden  out  into  a  series  of  ridges,  with  a  strongly  marked  layer  of 
underlying  fibrous  tissue  (fig.  7).  In  some  of  the  latter,  Bowman's 
membrane  shows  numerous  bends  and  convolutions,  and  its  continuity 
is  sometimes  broken  (fig.  8). 

Over  most  of  the  more  raised  elevations  the  corneal  epithelium   is 

i  in  the  sections,  but  this  I  believe  to  be  an  artefact,  the  epithelium 

having  been  rubbed  off  in  the  course  of  preparation,  for  in  some  sections 

a  stripped-off  thin  strand  of  epithelium  can  be  Been  still  hanging  on  to 

the  more  normal  epithelium  at  one  side  or  the  other  of  the  prominence. 
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Fig.  5. 


Fig.  6. 
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Fig.  7. 
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These    strands    consist    of    at  most    one    or  two   layers  of   very  much 
flattened  epithelial  cells. 

Some  underlying  fibrous  tissue  is  always  present,  although  it  varies 
in  amount.     Fig.  9  shows  the  extreme  end  of  one  of  the  double  ridge 


Fig.  9. 
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Fig.   10. 


lines— even  here  a  small  amount  of  fibrous  tissue  can  be  made  out. 
This  fibrous  tissue  can  only  have  been  produced  by  the  activity  of  the 
corneal  corpuscles  in  the  substantia  propria,  since  in  no  case  has 
vascularization  of  the  tissue  been  found. 
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A  possible  suggestion  is  that  the  formation  of  fibrous  tissue  under 
Bowman's  membrane  precedes  the  wrinkling  of  the  membrane,  and  that 
the  latter  is  caused  by  the  contraction  and  increase  in  quantity  of  the 
fibrous  tissue.  The  epithelium  over  the  rest  of  the  cornea  shows 
varying  degrees  of  oedema.     In  some  places  bulla1  are  present,  under 


Fig.  11. 


Fir,.   12. 


some  of  which  Bowman's  membrane  is  unchanged  (fig.  LO),  while  under- 
neath others  there  are  definite  depressions  in  the  membrane  (tig.  11). 
There  is  no  evidence  that  the  bulla?  are  precursors  of  the  ridges, 
although  this  is,  of  course,  a  possibility. 
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The  eye  in  Case  II  (Miss  D.  T.  S.)  had  undergone  a  good  deal 
of  drying  before  it  was  fixed,  with  the  result  that  the  staining  of  the 
cornea  was  unsatisfactory  and  that  consequently  good  photographs 
could  not  be  obtained.  Ridges  in  Bowman's  membrane  with  under- 
lying fibrous  tissue  could,  however,  be  made  out  in  the  sections. 
Xo  vascularization  was  present. 

For  the  sake  of  comparison,  I  will  show  a  section  through  a  cornea 
which  was  the  seat  of  a  fairly  common  variety  of  linear  opacity,  due  to 
wrinkling,  but  not  to  elevation  of  Bowman's  membrane.  This  form 
of  linear  opacity  occurs  in  cases  of  extensive  scarring  of  the  cornea, 
the  clear  residue  of  the  cornea  being  the  seat  of  the  linear  opacities. 
The  section  (fig.  12)  is  taken  from  a  case  of  that  kind.  The  eye  was 
beginning  to  shrink  and  had  a  definitely  lowered  tension.  It  will  be 
seen  that  the  epithelium  fills  up  the  hollows  caused  by  the  wrinkling 
of  Bowman's  membrane,  and  that  the  corneal  surface  is  almost  level. 

DISCUSSION. 

Mr.  -Tames  Cole  Marshall  :  I  have  the  notes  of  the  case  to  which 
Mr.  Holmes  Spicer  referred.  The  patient  was  a  man  who  had  his  eve  knocked 
by  a  cows  horn,  and  he  presented  all  the  features  which  Mr.  Spicer  pointed 
out  ;  but  in  addition  to  the  superficial  lines  there  was  also  much  oedema,  and 
a  good  deal  of  spotted  superficial  keratitis.  There  was  generally  very  low 
tension  in  the  eyeball,  usually  -1,  but  nothing  else  was  specially  noteworthy 
about  the  eye.  With  regard  to  treatment,  the  only  thing  which  did  good  was 
atropine  at  the  beginning  and  dionine,  5  per  cent.,  instilled  once  daily.  After 
attending  three  or  four  months  the  patient  gave  up,  and  I  could  not  find 
out  any  more  about  him. 

Mr.  J.  B.  IjAWFORD  :  I  should  like  to  ask  Mr.  Spicer  one  or  two  questions. 
In  all  his  sketches  I  think  the  stria?  appear  to  be  more  or  less  central.  Did 
they  usually  begin  centrally  or  peripherally  ?  In  one  case  under  my  observa- 
tion the  stalks  seemed  to  come  from  near  the  lower  border  of  the  cornea  and 
to  spread  upwards.  Another  point  is  as  to  sex-incidence.  The  only  case  I  have 
seen  was  in  a  female,  and  two  or  three  of  Mr.  Spicer's  cases  were  females. 
Can  he  tell  us  the  sex  proportion  ? 

Mr.  D.  L.  Davies  :  I  feel  some  hesitation  in  suggesting  a  line  of  treatment 
for  these  patients.  I  wonder  whether  in  these  cases  of  neuropathic  origin  the 
exhibition  of  thyroid  might  do  good.  Last  summer  I  had  a  case  of  dendritic 
keratitis  in  a  trooper,  aged  20,  who  had  had  many  attacks  before.  I  knew 
the  difficulty  of  treating  these  cases  and  I  decided  to  try  thyroid,  and 
he  certainly  improved  very  rapidly.  I  gave  him  in  addition  the  usual  local 
treatment — atropine  and  fomentations — so  long  as  the  pain  persisted,  and  in 
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three  weeks  he  was  cured,  although,  as  he  told   me,  all  his  previous  attacks 
bad  lasted  two  months. 

Mr.  Holmes  Spicee  (in  reply):  Mr.  Lawford  has  asked  me  about  the  point 
of  origin  of  the  appearances.  So  far  as  I  have  seen  they  always  appeared  in  the 
centre,  and  then  have  extended  across  towards  the  periphery.  In  Mr.  Fisher's 
recent  case  it  appeared  in  the  upper  part  of  the  cornea,  but  extended  to  the 
centre  and  perhaps  below  it.  With  regard  to  the  sexes,  the  two  worst  ca 
I  have  seen  have  been  in  women  ;  the  transitory  conditions  have  been,  in  each 
case,  in  males.  I  thank  Mr.  Davies  for  his  suggestion  about  thyroid  treatment : 
I  will  bear  it  in  mind. 


{February  -2,   1910.) 

Double  Cataract  following  Experimental  Total  Thyroidectomy 

in  a  Dog. 

By  Walter  Edmunds,  F.R.C.S. 

The  dog,  having  been  fed  for  several  days  on  milk  only,  was  sub- 
jected to  total  excision  of  the  thyroid  gland  and  the  parathyroids. 
He  was  kept  on  a  diet  of  milk  only,  to  which  30  gr.  of  lactate  of 
calcium  were  added  daily.  He  remained  well  till  the  nineteenth  day, 
when  he  appeared  dull,  did  not  stand  up,  and  had  tremors ;  an  intra- 
venous injection  of  8  gr.  of  lactate  of  calcium  was  given.  The  next 
day  he  was  better  and  had  no  tremors.  The  day  after  that  he  was  well, 
but  four  days  later  the  symptoms  returned  ;  another  injection  of  lactate 
of  calcium  was  given,  he  was  immediately  better  and  remained  so  the 
next  day,  but  the  day  after  that  he  had  a  return  of  symptoms,  when 
a  third  injection  wras  given ;  the  next  day  he  was  well,  and  remained  so 
for  nine  months,  when  he  had  a  fit,  but  he  had  only  one  fit,  and 
remained  well  for  one  year  and  five  months  after  the  operation,  then  it 
was  noticed  that  he  was  somewhat  thin,  and  also  bald  on  the  inside 
of  his  thighs  and  to  some  extent  on  his  head  ;  he  was  ordered  cream  in 
addition  to  that  contained  in  the  milk,  which  was  his  sole  diet;  he 
regained  his  condition,  so  that  after  a  time  the  cream  was  stopped,  and 
he  remained  well  for  another  six  months,  except  that  he  was  noticed 
to  be  losing  his  sight  from  double  cataract. 

The  late  Mr.    George  Coats  kindly  saw  the   dog,  and  reported  a- 
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follows :  "  The  lens  opacity  does  not  seem  to  be  due  to  any  disease 
of  the  eye  itself ;  the  pupil  is  active  and  the  dog  seems  to  have  percep- 
tion of  light,  although  it  cannot  avoid  obstacles.  I  should  think  the 
cataract  is  undoubtedly  due  to  general  nutritional  changes  connected 
with  the  removal  of  the  thyroid  and  with  the  fits  which  I  believe 
followed  it.  This  association  of  cataract  with  extirpation  of  the  thyroid 
and  of  '  tetany  '  is  known  in  the  case  of  man/' 

A  few  days  later  the  dog  was  weak,  dull,  and  had  tremors;  an 
intravenous  injection  of  calcium  lactate  was  given,  and  the  next  day  the 
do°"  was  much  better,  but  in  a  few  days  he  died,  no  doubt  as  a  late 
result  of  the  operation  performed  just  two  years  previously.  A  post- 
mortem examination  was  made  :  the  pituitary  was  large,  in  all  proba- 
bility enlarged  ;  it  was  very  vascular,  the  secreting  cells  were  very  large, 
and  some  contained  two  nuclei. 

The  eyes  were  handed  to  Mr.  Coats,  who  reported  :  "  I  do  not  think 
any  change  can  be  detected  in  the  lens  epithelium  either  in  horizontal 
or  coronal  sections ;  compared  with  the  normal  dog's  eye,  I  should  say 
there  was  a  certain  amount  of  infiltration  of  the  ciliary  processes,  with 
loosening  and  tightening  of  the  pigmentation  of  the  outer  layer  of  the 
epithelium  ;  the  inner  layers  of  the  stroma  show  a  little  of  the  same 
thing.  The  aqueous  contains  a  good  deal  of  fibrinous  coagulum,  perhaps 
indicating  an  alteration  in  composition.  These  changes  may  have  to  do 
with  the  cataract,  or  may  possibly  be  due  to  slight  inflammation  prior  to 
the  animal's  death.  Before  coming  to  a  definite  conclusion  it  would 
be  necessary  to  know  whether  they  are  constantly  present  in  cases  of 
thyroidectomy,  and  as  regards  the  pigmentation  it  would  be  necessary 
to  make  a  comparison  with  the  condition  in  animals  of  the  same  breed, 
and,  if  possible,  of  approximately  the  same  age.  The  cataractous 
changes  themselves  do  not  belong  to  any  very  special  type.  They 
are  most  developed  in  the  deeper  layers  of  the  cortex,  where  senile 
changes  most  often  begin  in  the  human  eye.  They  are  not  of  distinctly 
lamellar  type.  In  one  eye  there  has  been  a  rupture  of  lens  capsule  on 
both  sides  just  behind  the  equator  (actual  rupture  is  not  shown  in  this 
section),  with  escape  of  some  lens  substance  and  formation  of  capsular 
cataract  on  the  outer  aspect  of  the  capsule ;  but  I  think  this  must  be 
secondary,  and  caused  most  probably  by  swelling  of  the  lens  as  it 
became  cataractous.  It  is  in  the  region  of  the  insertion  of  the 
posterior  fibres  of  the  zonula  where  probably  there  would  be  some 
strain,  while  the  capsule  is  thinner  there  than  at  the  insertion  of 
the  anterior  fibres." 
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Remarks. 

Although  in  this  dog  both  the  thyroid  and  the  parathyroids  were 
removed,  its  symptoms  and  death  were  probably  due  mainly  to  the 
removal  of  the  parathyroids,  as  tremors,  which  occur  after  this  operation, 
were  present  shortly  before  death.  It  would  seem  that  the  cataracts 
should   be  attributed  to  the  same  cause. 

There  are  on  record  at  least  two  cases  of  goitre  in  the  human  subject 
in  which  an  operation  on  the  thyroid  had  been  carried  out,  and  in 
whom  cataract  followed.     In  both  cases  there  was  tetanv. 

Case  I. — Recorded  by  A.  Westphal.  Patient  was  a  woman  who,  since 
L881,  had  suffered  from  an  enlargement  of  the  thyroid  gland.  In  May,  1895, 
the  gland  was  completely  removed  by  operation.  The  second  day  after  the 
operation  there  were  symptoms  of  tetany.  In  January,  1900,  she  was  admitted 
to  hospital.  She  had  then  an  apathetic  expression  ;  she  suffered  from  tetany 
and  epileptic  fits,  and  also  had  double  cataract.  The  symptoms  point  to  the 
removal  of  the  parathyroids  as  their  main   cause. 

Case  II. — Recorded  by  A.  Schiller.  A  woman,  aged  36,  from  the  age  of  22 
had  an  enlargement  of  all  the  lobes  of  the  thyroid :  they  now  caused 
difficulty  of  respiration  and  aphonia.  An  operation  was  performed  by  Czerny 
in  June,  1890.  The  goitre  was  to  a  great  extent  removed,  hut  part  of  one 
lobe  was  left  :  the  trachea  was  found  compressed.  Two  days  after  operation 
tetanic  spasms  occurred,  especially  in  the  lower  half  of  the  body  ;  a  few  days 
later  there  appeared  albuminuria  without  casts,  oedema  of  the  hands  and 
mental  dullness.  The  following  winter  the  tetany  continued,  and  cataract 
appeared  in  both  eyes;  the  right  eye  was  operated  on.  The  next  summer 
there  was  cachexia,  the  skin  was  dry,  and  the  hair  and  nails  fell  out.  In 
the  autumn  the  nephritis  became  acute,  and  the  patient   died. 

The  tetany  here  spoken  of  is  probably  distinct  from  the  carpo-pedal 
spasm  of  children,  sometimes  called  infantile  tetany  ;  but  the  adminis- 
tration of  parathyroid  gland  is  said  by  Bliss  to  have  been  found  of 
benefit  in  some  cases  of  this  disease. 

With  respect  to  treatment  in  dogs  which  have  been  operated  on, 
the  best  treatment  seems  to  be  to  give  calcium  by  feeding  them  wholly 
on  milk  (which  contains  much  calcium),  or,  if  the  symptoms  are  severe, 
by  the  intravenous  injection  of  the  lactate  of  calcium  ;  this  with  me 
has  proved  better  than  the  administration  of  parathyroid  gland. 

In  tetany,  following  a  thyroid  operation  in  a  woman,  Halsted  treated 
the  symptoms  (which  he  attributed  to  removal  of  parathyroid)  with  the 
parathyroid  from  the  ox,  and  w7ith  much  benefit  :  "  the  effect  of  the 
parathyroid  exhibition  was  almost  instantaneous  and  most  marvellous." 
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Hertz  also  has  recorded  the  case  of  a  patient  who,  a  few  months 
after  an  operation  on  the  thyroid  for  goitre,  became  restless,  nervous, 
sleepless,  tremulous,  and  thin.  Treatment  with  parathyroid  was  suc- 
cessful :  "  The  remarkable  effect  of  treatment  with  dried  parathyroid 
gland  after  everything  else  had  failed  makes  it  very  probable  that  the 
group  of  symptoms  from  which  the  patient  suffered  was  the  result  of 
parathyroid  insufficiency." 
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DISCUSSION. 

Mr.  J.  Herbert  Parsons:  I  should  like  to  ask  whether  Mr.  Edmunds 
has  seen  interstitial  keratitis  in  these  thyroidectomized  animals.  In  1891 
I  experimented  on  a  series  of  animals  for  physiological  purposes  when  I  was 
investigating  nitrogenous  metabolism  after  thyroidectomy.  We  did  not  know 
much  about  the  parathyroids  in  those  days,  but  after  total  thyroidectomy  the 
dogs  promptly  died  of  tetany.  In  some,  only  part  of  the  thyroid  was  excised,  and 
the  animals  could  be  kept  alive  for  a  considerable  time.  One  of  these  developed 
typical  interstitial  keratitis,  a  condition  which  is  not  very  uncommon  in  dogs, 
especially  in  those  highly  bred.  I  do  not  know  whether  the  occurrence  was 
a  mere  coincidence,  or  whether  Mr.  Edmunds,  who  has  had  more  experience 
in  thyroidectomy  in  animals   than  anybody  else,  has  also  noticed   it. 

Mr.  J.  Herbert  Fisher  :  I  should  like  to  ask  Mr.  Edmunds  a  question 
with  regard  to  myxcedema,  which  disease,  I  presume,  is  due  to  atrophy  of  the 
thyroid  gland  ;  but  I  am  ignorant  as  to  the  condition  of  the  parathyroids  in 
myxcedema.  It  must  be  generally  known  whether  myxcedema  is  often 
accompanied  by  cataract  or  not.  Personally,  I  can  only  recall  one  case  of 
cataract  in  a  myxcedematous  woman,  and  in  that  case  I  operated,  with  a  very 
favourable  result;  there  were  no  bad  symptoms,  either  immediate  or  subsequent. 
I  am  not  sure  whether  the  parathyroids  are  active  or  inactive  in  myxcedema. 

Mr.  Walter  Edmunds  (in  reply)  :  I  remember  seeing  ulceration  of  the 
cornea  in  some  of  these  dogs  I  experimented  on,  but  I  do  not  know  its  exact 
nature  or  cause  ;  I  do  not  think  it  was  interstitial  keratitis.  In  myxcedema 
the  parathyroids  are  said  to  be  normal  ;  myxcedema  is  attributed  solely  to 
thyroid  insufficiency.  With  regard  to  cataract  occurring  in  myxoedema,  I 
know  of  one  such  case,  but  it  does  not  follow  that  the  cataract  was  due  to 
the  myxcedema. 
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{March  22,  1916.) 

Disturbances  of  Vision  from    Cerebral   Lesions,  with   Special 
Reference  to  the  Cortical  Representation  of  the  Macula. 

By  W.  T.  Listek,1   F.E.C.S.,  Colonel  A.M.S.,   C.M.G.,  and 
Gordon  Holmes,  M.D.,  Lieutenant-Colonel  K.A.M.C. 

In  our  work  in  the  base  hospitals  in  France  during  the  past  eighteen 
months,  we  have  observed  a  very  large  number  of  cases  in  which  vision 
was  affected  by  the  lesions  of  various  portions  of  the  optical  system, 
but  time  and-  opportunity  have  not  permitted  a  careful  and  complete 
examination  of  all.  Consequently,  in  many  cases  of  considerable  clinical 
importance  we  possess  only  scanty  and  incomplete  notes ;  but  by  select- 
ing for  thorough  investigation  a  certain  number  of  suitable  cases  we 
have  been  able  to  collect  a  group  of  facts  that  have  an  important  bearing 
on  the  cerebral  localization  of  vision,  and  more  particularly  on  the 
representation  of  different  regions  of  the  retina  in  the  cortex. 

Owing  to  the  conditions  under  which  we  have  worked,  most  of  our 
observations  were  necessarily  made  at  a  relatively  early  date  after  the 
infliction  of  the  wound ;  we  recognize  that  this  fact  makes  possible 
the  objection  that,  as  our  cases  were  mainly  examined  during  the  stage 
in  which  the  effects  of  shock  or  diaschisis  were  still  present,  the  visual 
defects  we  describe  may  have  been  due  to  functional  disturbances  rather 
than  to  local  injuries  of  the  corresponding  cortical  areas  or  of  their 
centripetal  fibres  :  but  if  we  can  show  that  there  is  a  constant  relation 
between  the  probable  site  of  the  injury  and  the  form  of  the  visual  defect, 
it  is  obvious  that  at  least  certain  general  conclusions  will  be  justifiable. 

The   fact  that  most  of  our  patients  were  investigated  in  the  early 

1  Consulting  Ophthalmic  Surgeon,  British  Expeditionary  Force. 
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stages  also  presented  certain  technical  difficulties  ;  as  most  were  confined 
to  bed  a  small  hand  perimeter  had  to  be  employed,  but  in  some  the 
observations  were  later  controlled  by  a  McHardy  perimeter.  We  have 
also  employed  a  modification  of  Bjerrum's  screen *  to  determine  the 
exact  relations  of  smaller  defects.  Further,  since  such  patients  tire 
easily  and  quickly,  repeated  examinations  were  often  necessary.  On  the 
other  hand,  the  fact  that  most  of  the  wounds  were  recent  has  enabled 
us  to  make  many  interesting  observations  on  the  mode  and  rate  of 
recovery  of  vision  from  different  forms  of  injury. 

Since  the  time  of  Munk,  who  from  his  experimental  observations 
attempted  to  project  the  retina  directly  on  to  the  cerebral  cortex,  the 
localization  of  visual  function  has  excited  much  interest,  but  until 
relatively  recently  nothing  was  known  of  the  exact  limits  of  the  visual 
area,  or  of  the  regional  representation  of  the  retina  within  it.  Certain 
authors,  especially  Henschen  and  Dr.  J.  S.  Bolton,  have,  however, 
discovered  pathological  evidence  that  the  visual  area  coincides  with  that 
cortical  zone  of  special  structure  which  is  now  generally  known  as  the 
area  striata  (fig.  1).  This  is  the  area  distinguished  by  Gennari's 
line,  which  lies  within  and  on  both  lips  of  the  calcarine  fissure,  and 
which,  even  in  the  higher  races  of  mankind,  but  to  a  greater  extent  in 
the  lower,  extends  to  and  around  the  pole  of  the  occipital  lobe.  There 
is  now  considerable  evidence,  due  chiefly  to  the  work  of  Henschen,  that 
the  upper  half  of  each  retina  is  represented  in  the  upper  parts  of  these 
areas,  and  the  lower  in  the  lower  walls  and  lips  of  the  calcarine  fissures ; 
destruction  of  the  upper  portion  of  the  area  striata  on  one  side  would 
consequently  produce  a  lower  quadrantic  homonymous  hemianopia  in 
the  opposite  halves  of  the  visual  fields,  and  vice  versa. 

On  the  other  hand,  nothing  is  definitely  known  as  to  the  correspond- 
ence between  various  concentric  zones  of  the  retina  and  the  different 
segments  of  the  area  striata. 

1  A  description  of  this  modification  may  be  useful,  especially  to  those  engaged  in  similar 
work.  A  large  sheet  of  paper  (double  foolscap),  covered  with  black  cloth,  is  placed  on  a  flat 
board  and  both  are  pinned  to  it.  A  small  drawing-pin  serves  as  a  fixation  point.  The  test 
object  is  carried  on  tbe  blunt  end  of  a  steel  pin,  about  £  cm.  in  length,  which  is  fixed 
transversely  across  the  end  of  a  dark  metal  bar,  so  that  its  point  projects  about  1  mm.  on  the 
opposite  side.  The  test  object  thus  fixed  on  the  end  of  the  rod  is  moved  slowly  from  the 
blind  region  along  the  screen  until  the  patient  sees  it  ;  then  the  carrier  is  simply  pressed 
against  the  board  so  that  the  point  of  the  pin  penetrates  the  cloth  and  marks  the  paper 
beneath  it. 

A  large  number  of  observations  are  taken.  If  the  distance  of  the  point  fixed  from  the 
eye  is  known — we  generally  use  it  at  a  distance  of  1  m.— the  record  thus  obtained  can 
be  transferred  to  an  ordinary  or  to  a  special  perimeter  chart. 

One  advantage  of  this  method  is  that  as  there  are  no  lines  or  marks  on  the  screen  which 
can  influence  the  patient  or  the  observer,  the  records  obtained  by  it  are  absolutely  objective. 
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The  question  of  the  cortical  representation  of  the  macula  has  for  a 
long  time  excited  much  interest.  Owing  to  the  fact  that  in  the  majority 
of  those  cases  of  homonymous  hemianopia  due  to  vascular  lesions  which 
are  seen  in  civil  practice,  vision  is  unaffected  for  a  distance  of  2C  to 
1CP  to  the  blind  side  of  the  fixation  point,  it  was  for  a  time  gener- 
ally assumed  that  the  macular  area  is  represented  in  both  hemispheres ; 
this  hypothesis  was  apparently  supported  by  the  anatomical  observation 
that  at  the  chiasma  branches  of  the  macular  fibres  from  each  eye  pass 
into  each  optic  tract.  But  the  fact  that  in  bilateral  hemianopias  due 
to  lesions  of  both  occipital  lobes  central  vision  often  persists  confuted 
this  view,  and  gave  origin  to  the  hypothesis  that  the  macular  centre 
must  lie  outside  the  area  striata,  or  may  not  indeed  be  locally  repre- 
sented in  the  cortex  (von  Monakow). 

Others  have  attempted  to  explain  the  macular  escape  in  hemianopia 
by  assuming  that  the  two  cortical  macular  centres  are  connected  by 
callosal  commissural  fibres  (Lenz,  Heine),  or  by  the  hypothesis  that  the 
physiologically  more  highly  developed  macular  impulses  pass  more  easily 
through  an  incomplete  block  (Ronne). 

Within  recent  years,  however,  many  attempts  have  been  made  to 
determine  a  localized  macular  centre  in  the  cortex.  Henschen,  for 
instance,  at  first  assumed  that  the  macular  focus  lies  in  the  anterior 
portion  of  the  calcarine  cortex,  and  later  that  it  extends  along  the  whole 
floor  of  the  calcarine  fissure.  Dr.  J.  S.  Bolton,  too,  has  recently  assumed 
that  the  "  calcarine  cone  "  of  the  visual  cortex  is  the  anatomical  basis  for 
macular  vision.  On  the  other  hand,  Inouye,  in  his  excellent  monograph 
on  the  visual  disturbances  observed  after  gunshot  injuries  of  the  occipital 
lobes  inflicted  in  the  Russo-Japanese  War,  brings  forward  evidence 
showing  that  the  macular  centre  must  lie  towards  the  pole  of  the 
•occipital  lobe ;  while  Lenz,  in  a  general  review,  concludes  that  though 
certain  published  cases  indicate  its  localization  anteriorly  in  the  calcarine 
cortex,  more  are  in  favour  of  its  representation  posteriorly  in  this  region. 

Our  own  observations  will  bear  on  all  these  points.  It  must  be 
recognized,  however,  that  there  are  difficulties  in  determining  the 
exact  site  of  the  essential  lesion  in  the  optic  system,  and  even  when 
the  position  of  the  injury  is  exactly  known,  it  is  not  always  easy  to 
correlate  the  visual  disturbance  with  it.  This  is  largely  due  to  the 
fact  that,  as  the  optic  radiations,  in  sweeping  backwards  along  the 
outer  side  of,  and  especially  behind,  the  posterior  horn  of  the  ventricle, 
lie  in  relatively  close  relation  to  the  area  striata,  either  these  or  the 
cortex,  or  both,  may  be  affected  by  the  one  lesion,  and  consequently 
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the  exact  cause  of  the  visual  disturbance  may  be  uncertain.  Since, 
however,  the  fibres  of  the  radiations  that  reach  the  most  posterior  part 
of  the  pole  are  piobably  distributed  only  to  the  most  posterior  part  of 
the  calcarine  cortex,  visual  defects  associated  with  their  injury  here  may 
bear  directly  on  the  question  of  cortical  localization.  On  the  other 
hand,  an  extensive  lesion  in  the  middle  or  anterior  portion  of  the 
calcarine  cortex  may  involve  any  or  all  of  the  fibres  of  the  radiations, 
and  the  associated  visual  defects  may  give  us  no  clue  to  localization. 


Fig.  2 

Mesial  sagittal  section  of  the  head  to  show  the  relation  of  the  calcarine 
fissure  to  the  inion.  The  figures  indicate  the  distance  of  each  point  from  the 
inion  in  inches,  measured  on  the  surface  of  the  scalp. 

There  is,  however,  enough  evidence  to  show  that  the  fibres  in  the 
radiations  are  to  some  extent  arranged  according  to  their  destination 
in  the  area  striata.  Otherwise  many  published  records  would  be 
unintelligible. 

The  injuries  in  our  cases  include  penetrating  and  perforating  wounds 
of  the  cranium  by  rifle  bullets,  by  shell  fragments  and  shrapnel,  as  well 
as  local  concussions  and  depressed  fractures. 
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The  portions  of  the  brain  injured  can  be  approximately  determined 
when  there  is  a  depressed  fracture  or  a  penetrating  wound  of  the  skull 
by  noting  its  relation  to  certain  fixed  points,  as  the  inion,  supplemented 
by  a  stereoscopic  X-ray  examination.  If  the  relations  of  the  calcarine 
fissure  and  of  the  area  striata  to  this  fixed  point  are  approximately 
constant,  as  we  have  found  them  to  be  (fig.  2),  the  position  of  the 
cerebral  injury  can  be  often  fixed  within  relatively  close  limits,  and  if 


Fig.  3. 

A  horizontal  section  through  the  skull,  passing  1  in.  above  the  inion  and  2  in.  above 
the  nasion,  in  the  plane  represented  by  the  broken  line  in  fig.  2,  to  show  the  relations  of 
the  area  striata.  Tbis  is  indicated  by  a  broken  line  in  the  cortex.  The  marks  on  the 
surface  of  the  scalp  represent  inches  measured  in  this  plane  from  the  middle  line  posteriorly. 


the  anatomical  relations  of  the  whole  of  the  visual  cortex,  as  seen 
in  both  sagittal  and  horizontal  sections  (fig.  3),  are  also  known,  then 
in  the  case  of  traversing  bullets  and  fragments  of  shell,  the  entrance 
and  exit  wounds  of  which  can  be  measured  from  a  fixed  point,  the 
track    of   the  missile    can   be  calculated,  since  experience    has    shown 
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that  bullets  usually  take  a  straight  course  between  the  entrance  and 
exit  wounds.  It  must  be  remembered,  however,  that  the  amount  of 
destruction  produced  by  such  a  missile  may  vary  much.  In  many  of 
the  cases  we  have  been  also  able  to  determine  the  approximate  site  and 
extent  of  the  cerebral  injury  during  operation,  and  in  a  few  cases  we 
have  been  able  also  to  verify  it  by  post-mortem  examination.  But 
though  the  exact  localization  of  the  lesion  may  appear  to  be  indefinite, 
we  believe  that  the  consensus  of  evidence  will  be  sufficiently  strong  to 
justify  certain  positive  conclusions. 

Quadrantic  Defect  in  the  Visual  Fields. 

We  have  been  able  to  observe  a  certain  number  of  cases  of  so-called 
quadrantic  hemianopia,  and  will  first  deal  with  them,  selecting  those 
that  throw  most  light  on  the  question  of  the  cortical  representation  of 
the  upper  or  of  the  lower  quadrants  of  the  retina : — 

e  1. — Lieutenant  C.  was  wounded  February  26,  1915,  by  a  fragment 
of  shell.  He  was  unconscious  for  a  short  time,  and  afterwards  had  much 
headache,  and  found  his  sight  was  affected.  He  was  operated  upon  next  day 
in  a  casualty  clearing  station,  when  pieces  of  depressed  bone  were  removed, 
and  a  week  later  he  was  sent  to  the  base. 

Wound. — There  was  then  an  oval  open  wound  surrounded  by  a  flap  incision  ; 
its  centre  was  3^  in.  above  and  1  in.  to  the  right  of  the  inion,  and  from  here  a 
track,  closed  at  its  lower  end,  hut  open  for  about  f  in.,  passed  horizontally 
forward  into  the  brain.  He  had  then  loss  of  vision  in  the  lower  left  quadrants 
which  came  to  within  5°  of  the  fixation  point.  He  presented  no  other 
abnormal  symptoms  (fig.  4).  His  wound  healed  rapidly,  and  he  was  evacuated 
to  England.  It  is  obvious  that  in  this  case  the  wound,  which  was  of  con- 
siderable size,  lay  above  the  right  calcarine  fissure. 

Case  2. —  Staff- Serjeant  Al.  was  wounded  by  a  piece  of  shell  casing 
on  May  23,  1915.  He  was  unconscious  for  a  short  time,  and  later  had 
very  severe  headache  and  vomiting.  He  also  found  his  vision  seriously 
affected  at  first.  'When  he  arrived  at  the  base  next  day  there  was  a  large 
wound,  the  centre  of  which  lay  2i  in.  above  the  inion  and  i  in.  to  the  right 
of  the  middle  line.  An  X-ray  plate  showed  lragments  of  bone  and  a  ^mall 
piece  of  metal  driven  into  the  brain,  directly  forwards,  to  a  considerable  depth  ; 
these  were  removed  with  some  septic  and  disintegrated  brain,  and  the  track 
drained.  He  made  an  uninterrupted  recovery  and  was  transferred  to  England 
about  three  weeks  later.  While  under  observation  he  had  a  complete  loss  of 
vision  in  the  lower  left  quadrants  and  slight  limitation  in  the  periphery  of  the 
left  upper  quadrants  (fig.  5).  In  this  case,  too,  in  which  a  considerable  amount 
of  brain  was  probably  damaged,  the  lesion  lay  above  the  level  of  the  right 
calcarine  fissure. 
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Case  3. — Lance-Corporal  M.  was  wounded  by  a  bullet  on  March  24,  1915. 
He  was  not  unconscious,  but  had  severe  frontal  headache  and  vomiting  for 
some  days.  He  was  completely  blind  at  first,  but  on  the  fifth  day  was  able 
to  recognize  light  to  the  right  of  the  fixation  point. 

The  wound,  which  was  la  in.  above  the  inion,  extended  across  the  middle 
line  :  it  had  been  operated  upon  in  a  casualty  clearing  station,  and  depressed 
fragments  of  bone  were  removed.  An  X-ray  examination  later  showed  a  defect 
in  tbe  skull,  chiefly  to  the  right,  and  a  linear  fracture  running  forward  on  the 


Fig.  i  (Case  1). 

In  this  and  the  following  figures  the  position  of  the  wound  is  represented 
approximately  on  a  diagram  of  the  back  of  the  head.  The  cross  lines  on  this 
represent  the  distance  of  the  plane  in  inches  above  the  inion,  the  vertical  the 
distance  from  the  middle  line  of  the  skull. 


right  side.  When  seen  at  the  base  five  days  later  he  had  distinct  vision  only 
immediately  to  the  right  of  the  fixation  point,  but  on  the  seventh  day  had  an 
almost  full  field  in  the  right  upper  quadrant,  but  could  recognize  colours  only 
by  central  vision.  On  the  fifteenth  day  after  the  infliction  of  the  wound  there 
was  some  further  recovery  in  the  lower  right  quadrant  near  the  fixation  point. 
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unci  the  colour  fields  in  the  seeing  portion  of  the  fields  was  almost  full  (fig.  6)  ; 
on  the  left  the  blindness  extended  up  to  the  fixation  point.  In  this  case  the 
lesion  lay  immediately  above  the  posterior  end  of  the  calcarine  fissures ;  it 
evidently  produced  considerable  destruction  in  the  light  hemisphere,  and 
probably  affected  only  the  upper  portion  of  the  calcarine  cortex  on  the  left. 

Case  4. — Private  J.  was  wounded  about  December  1,  1915,  by  a  bullet. 
He  was  unconscious  for  some  days,  and,  on  regaining  consciousness,  found  he 
was  quite  blind,  but  on  the  next  day  he  could  see  to  the  right  side.  There  was 
no  paralysis,  sensory  disturbance,  or  reflex  changes. 

LEFT  RIGHT 


Fig.  5  (Case  2). 


Wound. — The  bullet  entered  in  the  right  lower  parietal  region  2$  in.  above 
and  L|  in.  behind  the  upper  margin  of  the  attachment  of  the  right  auricle,  and 
made  its  exit  2  in.  above  the  inion  and  if  in.  to  its  left.  On  his  arrival  at  the 
base,  probably  about  a  week  later,  small  flaps  were  turned  down  around  both 
wounds  and  some  depressed  fragments  of  bone  removed  from  the  entrance. 
He  made  an  uneventful  recovery.  About  three  weeks  after  the  infliction  of 
the  wound  his  visual  fields  were  carefully  examined  with  test  objects  -4  mm. 
in  diameter,  and  it  was  found  that  his  vision  was  limited  to  the  left  upper 
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quadrants.  The  blindness  approached  to  within  3°  of  the  fixation  point  (fig.  7) 
In  this  case  the  bullet  probably  entered  in  the  right  angular  gyrus,  injured 
the  upper  part  of  the  right  optic  radiations  beneath  it,  and,  assuming  it  had 
gone  straight  through  the  skull,  it  would  have  passed  through  the  upper  part 
of  the  right  area  striata  and  then  entered  the  left  hemisphere  through  the 
middle  of   the  area  striata,  probably  near  the  parieto-occipital  fissure. 

We  have  so  far  seen  only  one  case  of  horizontal  hemianopia  in  which  the 
jiatient's  state  permitted  a  careful  perimetric  examination,  but  even  in  this 
patient  there  was  in  addition  a  superior  paracentral  scotoma. 


Fig.  G  (Case  3). 


Case  5. — Private  P.  was  wounded  by  a  rifle  bullet  on  September  25,  1915. 
He  was  unconscious  for  about  twelve  hours,  and  thereafter  had  severe  headache 
and  found  his  sight  misty.     He  arrived  at  the  base  three  days  later. 

Wound. — The  entrance  was  a  small  puncture  3  in.  to  the  left  of  the  middle 
point  of  the  vertex,  the  exit  being  1  in.  above  and  1|  in.  to  the  right  of  the 
inion.  An  X-ray  examination  showed  a  small  entry  wound  through  the  skull 
with  a  few  small  fragments  of  bone  driven  in,  and  a  larger  blown-out  exit 
wound  to  the  right  of  and  about  li  in.  above  the  inion.  There  was  then  some 
general  weakness  of  his  right  arm  and  of  this  side  of  his  face,  but  his  legs 
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were  equally  strong,  and  the  only  changes  in  his  reflexes  were  absence  of 
the  right  arm-jerks  and  diminution  of  the  right  abdominal  reflex.  There 
was  also  considerable  sensory  disturbance  of  the  cerebral  type  in  his  right 
upper  limb,  the  appreciation  of  position,  passive  movement  and  form,  and 
the  discrimination  of  compass  points,  being  lost.  The  motor  symptoms 
disappeared  almost  entirely  while  he  was  under  observation,  but  some 
sensory  disturbance  persisted.  His  headache  was  relieved  by  lumbar 
puncture  and  did  not    recur.       His  wounds  healed  rapidly.       When   he  was 


Fig.  7  (Case  4). 


first  seen,  four  days  after  the  infliction  of  the  wound,  central  vision  was 
defective,  and  he  was  unable  to  see  below  a  horizontal  line  through  his  fixation 
point.  On  October  11,  however,  central  vision  was  ,';  in  each  eye,  and  he 
easily  read  Jaeger  1,  but  there  was  obviously  a  scotoma  to  the  left  of  and 
above  the  fixation  point.  A  few  days  later,  when  he  was  able  to  leave  his 
bed,  his  visual  fields  were  taken  carefully  and  a  complete  lower  horizontal 
hemianopia,  almost  limited  by  a  horizontal  line  through  the  fixation  point  was 
discovered.  There  was  an  absolute  left  superior  paracentral  scotoma  which  came 
almost  up  to  the  fixation  point  (see  below)  and  extended  out  to  10  (l 
Colour  vision  was  normal  at  the  fixation  point  and  in  the  superior  quadrants, 
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except  in  the  position  of  the  scotoma,  where  its  loss  was  coterminous  with  that 
for  white.  He  remained  under  observation  for  five  weeks  after  the  infliction 
of  the  wound,  and  during  the  last  three  weeks  of  this  period  the  visual 
disturbances  remained  stationary.  In  this  case  the  bullet  probably  entered 
the  left  posterior  central  gyrus  at  about  the  level  of  the  superior  genu  of  the 
fissure  of  Eolando,  passed  obliquely  backwards,  downwards  and  inwards 
through  this  hemisphere  in  the  neighbourhood  or  through  the  upper  portion  of 
the  sagittal  strata,  and,  from  the  position  of  the  exit  wound,  probably  cut 
through  the  upper  part  of  the  right  calcarine  area  and  through  its  posterior 
extremity  at  the  pole  of  the  hemisphere. 


Fig.  8  (Case  5). 


It  will  be  noticed  that  in  those  cases  in  which  one  quadrant  only  was 
affected  it  was  always  the  lower  quadrant  of  the  visual  field,  that  is,  the 
sector  which  corresponds  to  the  opposite  superior  quadrant  of  the  retina, 
which  was  blind ;  this  was  so  in  all  the  cases  in  which  we  have  observed 
complete  or  partial  qnadrantic  blindness.  Further,  in  all  cases  the 
position  of  the  injury  or  the  course  of  the  missile  made  it  probable 
that  the  brain  was  damaged  chiefly  above   the  level  of  the  calcarine 
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fissure,  and  our  cases  consequently  support  Henschen's  view,  for  which 
there  is  now  much  evidence,  that  the  upper  halves  of  the  retinae  are 
represented  in  the  upper  lips  of  the  calcarine  fissures.  Inouye's  observa- 
tions on  cases  injured  in  the  Russo-Japanese  War  point  to  the  same 
conclusion. 

The  rarity  of  superior  quadrantic  hemianopia  in  gunshot  injuries  of 
the  occipital  region  is  striking  ;  it  is  probably  due  to  the  fact  that 
through-and-through  or  penetrating  wounds  in  the  inferior  part  of  the 
area  striata  are  liable  to  produce  lesions  in  the  cerebellum,  which  are 
notoriously  very  fatal.  The  fact  that  only  the  upper  quadrants  on  one 
side  escaped  in  Cases  3  and  4,  in  which  the  lesion  on  the  opposite  side 
probably  lay  above  the  level  of  the  calcarine  fissure,  is  evidence  that 
the  inferior  portions  of  the  retina  are  represented  in  the  inferior  parts 
of  the  arese  striatae. 

Central  Scotomata. 

We  have  had  the  opportunity  of  seeing  a  considerable  number  of 
central  and  paracentral  scotomata,  and  will  describe  here  those  cases 
which  bear  most  definitely  on  the  vexed  question  of  the  cortical 
representation  of  the  macula. 

Case  6. — Private  F.  was  wounded  by  a  bullet  on  July  11,  1915.  He  was 
unconscious  probably  for  two  days,  and  later  had  severe  headache  and  found 
his  sight  seriously  affected. 

Wound. — There  was  a  glancing  wound  across  the  middle  line  just  above 
the  inion,  the  entrance  being  on  the  right  side  and  slightly  above  it,  the  exit 
on  the  left  and  immediately  below  its  level.  An  X-ray  stereoscopic  examination 
showed  a  grooving  of  the  outer  table  of  the  skull  at  the  upper  margin  of  the 
inion  and  the  depression  of  a  large  flake  of  the  inner  table  on  to  the  poles  of 
both  occipital  lobes.  He  was  first  seen  four  days  after  the  injury  :  vision  \v;is 
then  much  disturbed,  but  it  was  not  possible  to  take  his  visual  fields  by  the 
perimeter  till  a  week  later.  Then  a  large  absolute  central  scotoma,  which 
extended  all  round  the  fixation  point  to  about  15°,  except  below,  where  it  came 
within  the  10°  circle,  was  found.  In  this  area  there  was  complete  blindness 
to  white  and  to  colours,  the  test  objects  being  2  mm.  square.  The  peripheral 
fields  for  both  white  and  colours  were  unrestricted.  (In  this  and  in  the 
following  cases,  in  which  central  vision  was  affected,  fixation  was  obtained  by 
placingthe  tip  of  the  patient's  forefinger  on  the  fixation  point  of  the  perimeter  and 
making  him  gaze  at  it.)  He  remained  under  observation  for  three  \\r«-k^  after 
the  injury ;  towards  the  end  of  this  period  vision  improved  to  some  extent,  so 
that  only  in  the  upper  left  quadrants  was  there  complete  blindness,  while  over 
the  rest  of  the  scotomatous   area  there  was  some,   though  indistinct,  vision 
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(fig.  9).  In  this  case  it  was  only  the  tips  of  the  occipital  poles  which  were 
probably  injured  ;  they  must  have  been  bruised  by  the  depressed  portion  of 
the  inner  table  of  the  skull. 


Fig.  9  (Case  C). 


Case  7. — Private  E.  arrived  at  a  base  hospital  on  March  7,  1915.  He 
had  been  unconscious  for  some  days  and  could  give  no  history  of  his  injury 
or  of  an  operation  having  been  done  at  a  casualty  clearing  station. 


Section  of  Ophthalmology 


71 


The  entrance  wound  was  2  in.  to  the  left  and  ■,  in.  above  the  level  of  the 
inion,  while  the  exit  was  2  in.  to  its  right  and  1  in.  above  its  level.     There  was 

aall  hone  defect  beneath  each  wound,  through  which  tense  cerebral  herniae 
protruded.  That  under  the  entrance  wound  did  not  pulsate.  When  admitted 
he  had  much  headache  and  papilloedema  with  swelling  of  1'5d.  to  2i>.  The 
right  eye  was  astigmatic  and  had  been  amblyopic  since  infancy,  and  he  had 
a  slight  convergent  squint.  Apart  from  the  visual  disturbance  there  were 
no  other  symptoms  of  cerebral  injury.  His  visual  fields,  taken  about  ten 
days  after  the  infliction  of  the  wound,  showed  a  large  central  scotoma  in  each 
eye,  which  was  somewhat  more  extensive  in  the  right  than  in  the  left,  and 
in  the  amblyopic  eye  there  was  also  some  peripheral  contraction,  which  was 
probably  due  to  want  of  attention  (fig.  10).     The  scotomata  were  practically 


Fig.   10  (Case  7). 

unaltered  when  his  fields  were  taken  again  a  few  days  later  and  remained  so 
till  he  was  transferred  to  England.  In  this  case  the  wounds  were  due  to  a 
bullet  which  had  passed  horizontally  across  the  occipital  poles  at  about  the 
level  of  the  posterior  ends  of  the  calcarine  fissures,  and  which  must  have 
consequently  destroyed  the   posterior   part   of   each   area  striata. 


'•  8. — Private  L.  was  wounded  by  shrapnel  on  March  11.  1915.  If" 
mrpletely  blind  for  two  days  and  had  had  much  headache.  There 
were  several  shrapnel  wounds  in  the  scalp,  but  the  hone  was  injured  onlj 
under  a  triangular  wound  immediately  to  the  left  of  the  inion.  An  X-ray 
examination  showed  a  comminuted  fracture  in  this  region  with  dep 
fragments  of  bone  in  the  brain  beneath  it,  and  a  linear  fracture  running  upwards 
and  outwards  to  the  left  parietal  eminence.     When  first  seen,  four  days  after 
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the  injury,  he  had  complete  right  hemianopia  and  some  defect  of  central  vision. 
When  his  fields  were  taken  eight  days  later,  the  peripheral  fields  were  full,  but 
a  right  absolute  paracentral  scotoma  was  discovered  which  extended  outwards 
to  about  20°  and  inwards  to  the  fixation  point.  This  was  surrounded  by  a 
partial  scotoma  which  invaded  the  left  halves  of  the  fields  to  the  extent  of 
about  10"  round  the  fixation  point.  At  this  time  he  was  unable  to  read  even 
large  letters.  Both  the  complete  and  the  partial  scotomata  gradually  decreased 
in  size,  and  about  three  weeks  after  the  infliction  of  the  wound  there  was  only 
a  small  absolute  paracentral  scotoma  in  the  right  lower  quadrant  which  was 
surrounded  by  an  area  of  defective  vision.     The  latter  extended  to  about  5° 


Fig.  11  (Case  S). 


to  the  left  of  the  fixation  point  (fig.  11).  At  this  time  he  was  able  to  read  only 
the  largest  letters.  In  this  case  the  main  injury  must  have  been  at  the  tip  of 
the  left  occipital  pole,  but  the  right  occipital  pole  was  probably  also  damaged 
to  a  slight  extent. 
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te  9. — Lieutenant  T.  was  wounded  on  December  20,  1914,  by  a  bullet. 
He  was  unconscious  for  a  time,  and  on  coming  round  found  he  was  quite 
blind,  and  had  a  sensation  of  positive  blackness  in  front  of  his  eyes.  He 
first  noticed,  about  four  clays  later,  the  white  aprons  of  the  sisters  passing 
by  his  bed. 

Wound. — The  entrance  lay  about  1  in.  above  the  level  of  the  inion  and 
1  in.  to  the  left.  The  exit  was  2*  in.  above  the  inion  and  2  in.  to  the 
right  of  the  middle  line.  An  X-ray  plate  showed  a  depressed  fracture  of  the 
skull  and  fragments  lying  in  and  on  the  brain.  He  was  operated  on  by 
Mr.  Hugh  Lett  on  December  23.     A  large  horseshoe  flap,  which  included  the 


Fig.   12  (Case  9). 


two  wounds,  was  turned  down.  Brain  matter  at  once  escaped  from  the 
entrance.  The  openings  in  the  bone  on  both  sides  were  enlarged  and  the 
intervening  bridge  of  skull  removed.  The  dura  had  been  torn  from  one  opening 
to  the  other,  and  the  damaged  brain  bulged  through  it  after  irregular  fragments 
had  been  removed  from  both  occipital  lobes.  The  patient  made  an  uninterrupted 
recovery.  The  visual  fields  were  taken  eleven  days  after  injury;  there  was  then 
■a  large  absolute  central  scotoma  extending  about  10°  on  the  right  of  the  fixation 
JU — ** 
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point  and  to  nearly  20°  on  its  left.  This  was  surrounded  by  a  zone  of  partial 
vision  (fig.  12).  From  this  time  his  sight  improved  considerably  till  he  was 
discharged  twenty-six  days  after  the  injury.  There  was  then  very  imperfect 
central  vision,  with  an  absolute  paracentral  scotoma  below  the  fixation  point, 
which  was  surrounded  by  an  area  of  incomplete  vision.  He  was  now  able  to 
recognize  large  letters.  The  peripheral  limits  of  the  visual  fields  were 
unrestricted.  In  this  case  the  course  of  the  missile  and  observation  of  the 
injury  at  the  time  of  operation  make  it  certain  that  the  tip  of  each  occipital 
lobe  was   seriously  damaged. 

Homonymous  Hemianopia  with  Central  Scotoma. 

Another  interesting  group  of  cases  that  we  have  observed  has  been 
distinguished  by  the  presence  of  homonymous  hemianopia  with  a  central 
scotoma.  In  all  these  the  missile,  which  had  an  oblique  course,  caused 
extensive  injury  of  the  occipital  lobe  or  optic  radiations  of  one  side,  and 
passed  through  or  near  to  the  tip  of  the  occipital  pole  of  the  opposite 
hemisphere. 

Case  10. — Private  G.  was  probably  injured  on  March  26,  1915,  by  a 
rifle  bullet.  He  was  completely  blind  for  two  or  three  days,  and  then  began 
to  distinguish  light  to  the  left  side.  He  was  admitted  to  a  base  hospital  five 
days  later.  He  had  been  operated  upon  in  the  casualty  clearing  station  on 
the  day  following  the  injury.  He  was  at  first  very  drowsy  and  had  some 
difficulty  in  understanding  speech,  but  this  rapidly  cleared  up. 

Wound. — The  entrance  was  2  in.  above  and  Ik  in.  to  the  right  of  the  inion. 
The  exit  was  represented  by  a  large  circular  defect  in  the  scalp  about  1|  in.  to- 
2  in.  in  diameter,  through  which  softened  and  disintegrated  brain  protruded. 
Its  centre  was  2|  in.  above  and  li  in.  to  the  left  of  the  inion.  An  X-ray 
photograph  showed  a  large  bone  defect  under  the  exit  wound,  which  reached  to 
the  middle  line  and  extended  almost  down  to  the  inion.  There  was  no  paralysis 
or  sensory  disturbance,  and  his  reflexes  were  normal.  At  first  he  had  vision 
only  in  the  left  upper  quadrants,  but  later  vision  returned  in  the  whole  peri- 
phery of  the  left  visual  field,  though  a  large  central  scotoma  extending  to  about 
20°  to  the  left  of  the  fixation  point  persisted  till  he  was  transferred  to  England, 
a  month  after  the  infliction  of  the  wound  (fig.  13).  In  this  case  there  can  be 
no  doubt  that  the  posterior  part  of  the  optic  radiations  of  the  left  hemisphere, 
and  probably  a  considerable  part  of  the  calcarine  cortex,  were  destroyed  by  the 
missile  and  by  the  secondary  changes  involved  in  the  hernial  formation,  while 
on  the  right  side  the  bullet  merely  passed  close  to  the  posterior  extremity  of 
the  occipital  lobe. 

Case  11. — Private  M.  was  wounded  by  a  rifle  bullet  on  September  25, 
1915.     He  was  blind  for  the  first  two  days,  and  had  a  sensation  of  blackness 
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Fig.  13  (Case  10). 


Fig.   14  (Case  11). 
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in  front  of  his  eyes.    He  reached  the  hase  three  days  later,  and  then  presented 
no  abnormal  symptoms  apart  from  visual  disturbance. 

Woimd. — The  entrance  was  2  in.  above  and  3  in.  to  the  left  of  the  inion. 
The  exit  was  2  in.  to  the  right  and  2  in.  above  the  inion.  An  X-ray  photograph 
showed  under  the  entrance  wound  a  defect  in  the  skull  at  the  lambdoid  suture, 
with  many  fragments  of  bone  driven  into  the  brain,  while  the  exit  was  repre- 
sented by  a  blown-out  wound  1  in.  to  the  right  of  and  above  the  inion.  The 
visual  fields,  taken  three  weeks  after  injury,  show  complete  right-sided 
homonymous  hemianopia  and  a  central  scotoma  which  extended  to  just  beyond 
10"  to  the  left  of  the  fixation  point  (fig.  14).  His  vision  remained  in  this  state 
till  he  was  transferred  to  England.  In  this  patient  the  injuries  were  similar 
to  those  in  Case  10.  The  left  optic  radiations  must  have  been  injured  by 
the  depressed  fragments  of  bone  and  by  softening  under  the  wound  of  entry, 
while  owing  to  the  oblique  course  of  the  missile  it  is  probable  that  only  the 
posterior  extremity  of  the  hemisphere  was  damaged  on  the  right  side,  and 
chiefly  on  its  mesial  surface. 


Fig.  15  (Case  12). 


Case  12. — Private  M.  was  admitted  to  a  base  hospital  on  January  13,  1916. 
He  was  then  quite  blind,  but  a  few  days  later  could  recognize  light  in  the  left 
periphery  of  his  visual  fields. 

Wound. — The  entrance  was  1*  in.  above  and  3£  in.  to  left  to  the  inion  ; 
exit  1*  in.  above  and  1*  in.  to  right  of  the  inion.  An  X-ray  photograph 
showed  fragments  of  bone  driven  into  the  brain  beneath  the  entrance  wound. 
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There  was  no  paralysis,  sensory  or  speech  disturbances,  nor  alteration  in  his 
reflexes.  The  depressed  fragments  of  bone  with  some  disintegrated  brain  were 
later  removed  from  the  wound  of  entrance,  but  owing  to  the  spread  of  infec- 
tion to  the  ventricle  and  the  occurrence  of  meningitis,  he  died  five  weeks  after 
the  infliction  of  the  wound.  The  visual  loss  was  so  extensive  that  it  was  never 
possible  to  take  his  visual  field  with  a  perimeter,  but  during  the  whole  time  he 
was  under  observation  he  had  complete  right  homonymous  hemianopia  with  an 
absolute  central  scotoma,  which  extended  for  about  20J  to  30°  to  the  left  of  the 
fixation  point.  At  the  autopsy  a  large  septic  wound  was  found  in  the  left 
occipital  lobe,  which  involved  all  the  structures  lateral  to  the  ventricle, 
including  the  optic  radiations.  The  tip  of  the  right  occipital  lobe  protruded 
as  a  small  hernia  through  the  wound  of  exit,  and  on  this  side  the  bullet  had,  in 
passing,  destroyed  about  the  posterior  third  of  the  calcarine  cortex  (fig.  15). 
The  brain  was  not  infected  on  this  side,  and  the  rest  of  the  area  striata  was 
undamaged. 

In  these  seven  cases  (Cases  6  to  12),  there  were  absolute  central 
scotomata  of  various  sizes.  In  the  first  four  peripheral  vision  was 
unaffected,  but  in  Cases  10,  11,  and  12  the  central  scotomata  were 
associated  with  homonymous  hemianopia. 

In  those  cases  in  which  there  was  a  pure  central  scotoma  the  lesion 
was,  as  far  as  it  is  possible  to  judge  from  the  course  of  the  missile,  from 
the  evidence  afforded  by  radiographic  examination,  and  from  the  condi- 
tions found  at  operation,  limited  to  the  posterior  ends  of  the  occipital 
lobes  at  or  about  the  level  of  the  posterior  extremities  of  the  calcarine 
fissures.  Consequently  it  is  probable  that  only  the  hindermost  ends  of 
the  areae  striata?  were  damaged.  This  was  obviously  so  in  Cases  7  and  9, 
while  in  Case  6  the  depression  of  the  inner  table  must  have  bruised  and 
probably  produced  softening  of  the  occipital  poles.  In  Case  8  the  cranial 
injury,  it  is  true,  was  unilateral,  but  it  is  the  common  experience  that 
such  depressed  fractures  due  to  shrapnel  or  fragments  of  shell-casing 
often  produce  relatively  diffuse  damage  ;  further,  in  this  case  the  visual 
symptoms  diminished  rapidly,  so  that  when  he  was  last  examined  the 
absolute  scotoma  was  only  paracentral  ;  its  position  in  the  right  halves 
of  the  visual  fields  corresponded  with  complete  functional  abeyance  of 
a  portion  of  the  left  area  striata,  and  it  was  over  the  posterior  part  of 
this  that  the  lesion  actually  lay. 

These  observations,  associated  with  the  fact  that  among  over 
2,000  cases  of  head  injury  we  have  never  seen  a  central  scotoma 
when  a  direct  injury  of  the  occipital  poles  could  be  excluded,  afford 
strong  evidence  that  central  vision  is  represented  on  either  the  mesial 
or  the  lateral  surface  of  the  posterior  poles  of  the  occipital  lobes,  or 
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on  both.  Further,  our  observations  conform  to  the  generally  accepted 
view  that  the  visual  area  corresponds  with,  or  at  least  includes,  the 
area  striata. 

Those  cases  (10,  11,  and  12)  in  which  there  was  a  homonymous 
hemianopia  in  addition  to  a  central  scotoma  also  conform  to  or  support 
this  view.  In  Cases  10  and  11  the  hemianopia  was  probably  due  to  the 
extensive  lesions  on  the  lateral  surfaces  of  the  occipital  lobes  on  one 
side,  which  must  have  involved  the  optic  radiations,  while,  owing  to  its 
oblique  course,  the  missile  can  have  injured  directly  only  the  posterior 
pole  of  the  opposite  hemisphere.  In  Case  12,  in  fact,  in  which  the 
visual  fields  were,  as  far  as  could  be  ascertained  by  rough  methods  of 
examination,  very  similar  to  those  of  the  two  preceding  cases,  the  optic 
radiations  and  the  greater  part  of  the  calcarine  cortex  were  destroyed 
on  the  left  side,  while  in  the  right  hemisphere  the  destruction  involved 
only  the  posterior  part  of  the  area  striata ;  and  this  lesion  corresponded 
with  loss  of  central,  but  with  intact  peripheral  vision  in  the  left  halves 
of  the  visual  fields. 

It  is  true  thaf  in  all  such  lesions  afferent  sensory  tracts  must  be 
damaged  in  addition  to  the  cortex,  but  as  the  fibres  of  the  optic  radia- 
tions destined  for  the  anterior  extremity  of  the  area  striata  do  not 
extend  farther  posteriorly  than  the  horn  of  the  ventricle  (fig.  3),  it 
can  be  assumed  that  when  the  lesion  is  limited  to  the  occipital  pole 
centripetal  fibres  to  this  region  only  are  involved. 

The  evidence  so  far  consequently  points  to  representation  of  the 
macula  at  the  posterior  pole  of  the  hemisphere.  This  conclusion  is 
strongly  supported  by  the  next  group  of  visual  disturbances  with  which 
we  shall  deal. 

Paracentral  Scotomata. 

We  have  seen  a  considerable  number  of  cases  with  paracentral 
scotomata — that  is,  isolated  areas  of  blindness  in  the  visual  fields  which 
lie  to  one  side  of  the  fixation  point,  but  do  not  involve  it. 

Case  13. --- Private  B.  was  wounded  by  a  piece  of  shell-casing  on 
February  3,  1916.  For  an  bour  or  so  he  bad  a  "  dim  mist  "  in  front  of  his 
eyes,  but  this  gradually  disappeared,  and  when  he  was  admitted  to  the  base 
hospital  two  days  later  he  was  unaware  of  any  defect  of  vision. 

Wound. — A  small  contused  scalp  wound,  the  centre  of  which  was  1  in. 
above  and  2  in-  to  the  left  of  the  inion.  An  X-ray  photograph  showed  a  narrow 
crack  in  the  outer  table  and  a  small  depression  of  the  inner  table  immediately 
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under  the  wound.  The  scalp  wound  was  excised,  but  the  skull  was  left 
untouched.  When  the  visual  fields  were  taken,  twelve  days  after  the  infliction 
of  the  wound,  the  limits  to  those  for  white,  red,  and  green  were  unrestricted, 
but  there  was  a  small  absolute  scotoma  in  the  right  inferior  quadrant  which 
reached  to  within  1°  of  the  fixation  point,  and  extended  outwards  to  10° 
(fig.  16).     The  areas  over  which  perception  of  white  and  that  of  colours  were 


Fig.  16  (Case  13). 
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lost  were  identical.  The  position  of  the  wound  and  the  X-ray  examination 
make  it  probable  that  in  this  case  there  was  a  contusion  of  the  left  occipital 
pole  at  the  upper  lip  of  the  calcarine  fissure. 

Case  14.— Lieutenant  H.  was  wounded  on  November  5,  1915,  by  a  bullet. 
He  noticed  at  first  he  could  not  see  his  feet,  but  his  vision  improved  rapidly, 
and  when  he  was  first  seen  by  us  four  days  later,  his  only  complaint  was  that 


Fig.  17  (Case  14). 


on  attempting  to  read  he  could  not  see  the  four  or  fiveslinessimmediately  below 
that  which  he  was  reading,  though  the  rest  of  the  page  was  visible  to  him. 

Wound. — A  tangential  scalp  wound  with  its  entrance  1  in.  above  and  li  in- 
to the  right  of  the  inion,  while  the  exit  was  in  the  middle  line  and  i  in.  above 
the  inion.  An  X-ray  photograph  showed  no  definite  changes  in  the  skull. 
Examination  of  visual  fields  revealed  a  small  absolute  paracentral  scotema  for 
white  and  colours  which  lay  chiefly  in  the  left  lower  quadrants ;  it  extended 
up  to  the  fixation  point  and  downwards  and  outwards  to  about  9°  (fig.  17). 
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This  condition  remained  unaltered  three  weeks  after  the  infliction  of  the 
wound.  In  this  case  the  wound  lay  immediately  above  the  posterior 
extremity  of  the  upper  lip  of  the  right  calcarine  fissure. 

Case  15. — Private  A.  was  wounded  on  February  12,  1916,  by  a  piece  of 
shrapnel.  He  did  not  become  unconscious,  but  immediately  noticed  his  sight 
was  affected.  He  was  operated  upon  at  a  casualty  clearing  station  on  the 
following  day,  when   a  depressed    fracture    of   the    occipital  bone   was  found 


Fig.  18  (Case  15). 


over  the  longitudinal  sinus.  The  dura  was  probably  undamaged.  When 
admitted  to  the  base  five  days  later  there  was  a  transverse  wound  across 
the  middle  line  If  in.  above  the  level  of  the  inion,  and  an  X-ray  photograph 
revealed  a  defect  in  the  skull  midway  between  the  inion  and  lambda  in 
the  middle  line.  Perimetric  examination  showed  that  the  peripheral  limits  of 
white  and  colours  were  unrestricted,  but  there  was  an  absolute  scotoma  for 
both  white  and  colours  in  the  right  lower  quadrants  which  extended  from  the 
fixation  point  to  about  20°  outwards  and  downwards  (fig.  18).  His  central 
vision  was  £  in  each  eye. 
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Case  16.— Lieutenant  F.  was  wounded  March  13,  1915,  by  a  bullet.  His 
sight  at  once  became  indistinct.  Two  days  later  he  was  operated  upon  at  a 
casualty  clearing  station. 

Wound. — Entrance  was  li  in.  above  and  2|  in.  to  the  left  of  the  inion. 
The  exit  was  in  the  middle  line  and  2  in.  above  the  inion,  and  they  were  joined 
by  a  healed  incision,  beneath  which  a  defect  in  the  skull  could  be  felt. 
Perimetric  examination  was  first  made  a  fortnight  later.  He  then  had  a 
complete  scotoma  for  white  and  colours  in  the  right  inferior  quadrants  which 


Fig.  19  (Case  16). 


reached  from  the  fixation  point  to  the  limit  of  the  normal  field  immediately 
below;  but  to  the  right  of  this  there  was  peripheral  vision  to  both  white  and 
large  areas  of  colour,  which  shows  that  the  defect  in  the  field  was  of  the  nature 
of  a  paracentral  scotoma  rather  than  a  quadrantic  loss  (fig.  19).  At  the  upper 
border  of  the  scotoma  the  blindness  was  only  partial  from  the  horizontal  line 
to  15°  below  it.  In  this  case  the  extent  of  the  damage  was  uncertain,  but  the 
wound  lay  over  the  upper  and  posterior  portion  of  the  left  area  striata. 
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Case  17. — Private  C.  was  wounded  by  a  rifle  bullet  on  January  5,  1916. 
He  was  unconscious  for  two  hours,  and  then  found  his  sight  much  affected  : 
it,  however,  rapidly  improved. 


Fig.  20  (Ca>.    17). 


Wound. — The  entrance  was  -2  in.  to  the  left,  4  in.  above  the  inion  :  exit 
1  in.  to  the  right  and  slightly  lower  than  the  inion.  An  X-ray  examination 
showed    a    medium-sized    entry    wound    in    the    skull    with    depressed    bone 
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beneath  it,  and  an  exit  with  out-driven  bone  immediately  to  the  right  of 
the  inion.  Two  days  after  arrival  at  the  base  he  was  operated  upon.  A  horse- 
shoe flap  was  turned  down,  and  it  was  seen  that  the  entrance  lay  just 
above  the  lateral  sinus  on  the  left  side.  The  sinus  was  firmly  thrombosed. 
A  large  flake  of  bone  was  removed  from  the  brain,  and  several  small  pieces,  as 
well  as  a  firm  clot  from  the  upper  margin  of  the  cerebellum.  He  made  a  rapid 
recovery.  His  visual  fields  were  first  examined  three  weeks  after  infliction  of 
the  wound.  There  was  an  absolute  paracentral  scotoma  in  the  right  upper 
quadrants  which  extended  from  the  fixation  point  outwards  to  20  ,  and 
projected  slightly  below  the  horizontal.  This  was  surrounded  by  an  area 
of  partial  scotoma,  in  which  white  was  dull  and  indistinct,  and  colours  not 
recognized  with  certainty.  The  peripheral  limits  of  the  fields  for  white 
and  red  were  unrestricted,  but  green  objects  of  10  mm.  square  could  not  be 
recognized  to  the  right  of  the  scotoma.  The  absolute  scotoma,  when  measured 
by  Bjerrum's  screen,  was  found  to  extend  up  to  less  than  1°  of  the  fixation 
point  (fig.  20).  His  visual  acuity  was,  however,  f.  The  only  complaint  of 
vision  he  made  was  that  in  reading  he  had  occasionally  lost  his  place.  His 
visual  fields  were  repeatedly  taken,  but  remained  unaltered  till  he  left  for 
England  six  weeks  after  the  infliction  of  the  wound.  There  can  be  no  doubt 
that  in  this  case  the  occipital  pole  was  injured  chiefly  below  the  extremity 
of  the  left  calcarine  fissure. 

Case  18. — Lance-Corporal  G.  was  wounded  by  a  bullet  as  he  was  bending 
forward  on  January  26,  1916.  He  was  unconscious  for  half  an  hour  or  so, 
and  afterwards  noted  his  sight  was  slightly  affected. 

Wound, — There  was  a  long  oblique  wound  which  extended  from  the  middle 
line  of  his  skull  about  2  in.  above  inion  downwards  and  to  the  left  for  a  distance 
of  2|  in.  On  separating  the  edges  of  the  wound  a  narrow  gutter  defect  was 
found  in  the  skull  through  which  disorganized  brain  protruded.  An  X-ray 
examination  showed  a  large  flake  of  bone  driven  into  the  left  occipital  pole. 
Three  days  after  the  injury  the  depressed  bone  was  removed  and  some  softened 
brain  washed  away.  His  head  wound  healed  rapidly.  The  bullet  had  also 
passed  through  the  posterior  part  of  his  left  shoulder.  His  fields  were  first 
carefully  examined  by  the  perimeter  one  month  after  the  injury.  There  was 
found  a  large  paracentral  scotoma,  which  extended  from  the  fixation  point 
into  the  right  halves  of  the  fields  to  the  extent  of  20r  to  30°,  and  in  the  lower 
portion  of  the  left  halves  of  the  fields  to  the  extent  of  25°  (fig.  21).  The 
peripheral  limits  of  vision  for  white  were  normal,  but  green  and  red  objects 
10  mm.  in  diameter  were  visible  only  to  the  left  of  the  vertical  line.  Examina- 
tion by  Bjerrum's  screen  showed  that  the  blindness  extended  to  less  than 
i  from  the  fixation  point.  His  visual  acuity  was  |  in  each  eye.  His  fields 
were  taken  repeatedly,  but  remained  practically  unaltered  till  he  left  for 
England  six  weeks  after  his  injury.  In  this  case  the  left  occipital  pole,  both 
above  and  below  the  level  of  the  calcarine  fissure,  must  have  been  extensively 
damaged,  while  the  right  hemisphere  was  probably  injured  at  the  level  of  the 
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upper  part  of  the  wound  by  the  in-driven  flake  of  bone,  which  probably 
penetrated  the  falx  cerebri.  The  exact  extent  of  the  lesion  could  not  be 
accurately  determined  at  the  operation. 


Fig.  21  (Case  18). 
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In  these  six  cases  the  paracentral  scotomata,  which  varied  in  size, 
appeared  on  ordinary  perimetric  examination  to  reach  immediately  to 
the  fixation  point,  and  on  more  careful  investigation  by  a  Bjerrum's 
screen  they  were  found  to  come  within  at  least  1°  of  it.  If  the 
fovea  centralis  subtends  an  angle  of  4°  to  6°  (Starling),  vision  subserved 
by  it  would  be  consequently  involved.  In  these  cases  the  lesions  were 
in  all  probability  relatively  superficial,  except  in  Case  16,  and  in  all 
they  lay  over  or  in  the  neighbourhood  of  the  posterior  extremity  of  the 
one  calcarine  fissure.  They  consequently  support  the  conclusion  already 
put  forward  that  central  vision  is  represented  in  the  posterior  parts  of 
the  occipital  lobes.  Further,  it  will  be  observed  that  in  Cases  13  to  16, 
in  which  the  paracentral  scotoma  was  limited  to  the  lower  quadrants 
of  the  visual  fields,  the  main  lesion  probably  lay  above  the  level  of  the 
posterior  extremity  of  the  calcarine  fissure  ;  this  fact  consequently 
confirms  the  conclusion  that  the  upper  half  of  each  retina  is  represented 
in  the  dorsal  part  of  the  area  striata.  Case  17  is  the  only  one  we  have 
yet  seen  with  a  superior  paracentral  scotoma  ;  in  it  the  brain  was 
damaged  on  the  under  surface  of  the  pole,  and  it  is  consequently 
evidence  that  those  portions  of  the  lower  quadrants  of  the  retina  in  the 
neighbourhood  of  the  fovea  are  represented  in  the  lower  and  posterior- 
parts  of  the  area?  striata?. 

In  Case  18,  in  which  we  found  a  triqnadrantic  scotoma,  the  w?hole 
breadth  of  the  posterior  part  of  the  visual  cortex  was  probably  destroyed 
on  the  left  side.  The  defect  in  the  left  visual  field,  which,  it  will  be 
noticed,  did  not  reach  the  fixation  point,  was  probably  due  to  an  injury 
of  the  mesial  surface  of  the  right  hemisphere. 

We  can  consequently  conclude  that  not  only  is  central  vision 
represented  towards  the  posterior  part  of  the  occipital  lobe,  but  also 
that  the  upper  portion  of  the  retina  in  the  immediate  neighbourhood 
of  the  macula  corresponds  with  the  upper  and  most  posterior  part  of  the 
area  striata,  while  the  central  portion  of  the  retina  below  the  level  of 
the  macula  is  represented  in  its  lower  and  posterior  part. 

It  is  obviously  impossible  to  draw  definite  conclusions  from  material 
such  as  ours,  since  our  clinical  observations  have  not  been  controlled  by 
anatomical  examinations,  but  we  can  suggest  tentatively  that  the 
portion  of  the  area  striata  which  extends  to  the  margin  and  on  to  the 
lateral  surface  of  the  occipital  lobe  is  the  cortical  focus  of  central  vision. 
For  in  the  first  place,  in  all  the  scotomata  we  have  observed  associated 
with  injury  to  this  region  the  blindness  involved,  or  reached  to  within 
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1°  of,  the  fixation  point,  though  their  sizes  varied  considerably ;  in  other 
words,  the  fixation  point  or  its  immediate  vicinity  was  that  portion  of 
the  visual  field  which  was  constantly  affected  by  posterior  occipital 
lesions. 

In  the  second  place,  in  such  cases  as  6,  13,  14  and  16  the  depression 
of  bone  upon,  or  the  effects  of  concussion  immediately  over,  the  posterior 
aspect  and  the  lateral  surface  of  the  occipital  lobe  produced  a  local 
disturbance  of  vision  which  extended  up  to  or  involved  the  fixation 
point. 

Again,  if  the  macula  is  represented  on  the  posterior  aspect  of  the 
hemisphere  we  should  expect  that  wounds  which  penetrate  the  occipital 
lobe  at  the  level  of  the  extremity  of  the  calcarine  fissure  would  produce 
homonymous  blindness  reaching  to  the  fixation  point,  and  this  we 
have  actually  found  to  be  the  rule.  The  following  case  illustrates 
it:— 

Case  19. — Lieutenant  C.  was  wounded  by  a  bullet  May  9,  1915.  He  was 
unconscious  for  some  time  and  could  give  no  history.  When  admitted  to  the 
base  hospital  three  days  later  he  was  very  dull  and  could  recognize  objects 
only  to  the  right  of  the  fixation  point. 

Wound. — There  was  a  gaping  gutter  wound  on  the  right  side,  parallel  and 
close  to  the  middle  line,  which  extended  from  the  inion  2 h  in.  upwards. 
X-ray  examination  showed  a  linear  defect  in  the  skull  and  several  pieces 
of  bone  driven  deeply  into  the  brain.  An  operation  was  performed  the  next 
clay  ;  a  hole  in  the  skull  2  in.  by  \  in.  was  found,  the  dura  was  lacerated  for 
1  in.  above  the  inion  and  immediately  to  the  right  of  the  longitudinal  sinus. 
Disintegrated  brain  protruded  through  it.  Fragments  of  bone  were  removed 
from  a  long  track,  which  passed  directly  forwards  to  a  depth  of  about  2  in. 
There  was  considerable  destruction  of  brain  around  the  track.  A  perimetric 
examination  was  made  two  weeks  after  infliction  of  the  wound ;  he  had 
then  complete  left  hemianopia  extending  right  up  to  the  fixation  point 
(fig.  22). 

But  any  such  hypothesis  on  the  cortical  localization  of  central 
vision  must  be  capable  of  explaining  all  generally  accepted  facts.  The 
most  important  of  these  is  the  frequent  escape  of  macular  vision  in 
homonymous  hemianopia  due  to  vascular  occlusion.  The  explanation 
probably  depends  on  the  vascular  distribution  in  the  region  of  the 
occipital  pole.  According  to  Beevor's  classical  work  on  the  distribution 
of  the  cerebral  vessels,  the  occipital  pole  is  usually  supplied  by  the 
posterior  cerebral  artery,  but    the    middle  cerebral  extends  usually  to 
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within  i  in.  to  \  in.  of  it,  and  occasionally  actually  includes  it  (fig.  23). 
The  occipital  pole,  and  particularly  its  lateral  aspect,  is  consequently 
a  watershed  area  between  these  two  large  vessels ;  it  may  under  normal 
conditions  draw  blood  from  both,  and  if  one  is  blocked  the  other  may 
suffice  to  maintain  its  nutrition.  It  is,  in  fact,  well  known  that  the 
softening  due  to  occlusion  of  any  cortical  artery  is  rarely  as  extensive 
as  its  anatomical  distribution.  If  this  view  is  correct  the  presence  or 
absence  of  macular  escape  in  hemianopia  due  to  vascular  lesions  may 


Fig.  22  (Case  19). 


be  explained  by  the  varying  degree  of  anastomosis  between,  and 
the  relative  extent  in  the  distribution  of,  the  posterior  and  the 
middle  cerebral  arteries  at  the  occipital  .pole  of  the  hemisphere. 
The  frequent  persistence  of  central  vision  in  bilateral  hemianopia 
due  to  bilateral  cortical  lesions  may  be  possibly  explained  by  this 
same  fact. 
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To  make  our  conclusions  complete  it  would  be  necessary  to  bring 
forward  evidence  on  the  cortical  representation  of  peripheral  vision. 
If  the  macular  centre  lies  in  the  posterior  part  of  the  area  striata,  and 
if,  as  we  find,  lesions  here  do  not  affect  peripheral  vision,  it  might  be 
assumed  that  the  latter  is  represented  in  the  more  anterior  part  of 
the  visual  zone ;  and  the  fact  that  the  size  of  the  scotoma,  whether 
central  or  paracentral,  varies  directly  with  the  depth  of  the  wound 
from  the  occipital  pole,  makes  it  probable  that  the  concentric  zones 
of  the  retina  from  its  centre  outwards  are  represented  in  serial  order 
from  behind  forwards  in  the  visual  area. 


Area  of  mcst  common,  distribution 
of  tKe  middle  cerebral. 


Area  of  maximal  distribution 
of  the  middle  cerebral . 


Area  of  most  common  distribution  of  the  posterior  cerebral. 

fjrom  Beevor) 

Fig.  23. 


We  have  not  had,  however,  the  opportunity  of  observing  any 
positive  case  that  bears  conclusively  on  the  cortical  localization  of 
peripheral  vision.  This  is  not  surprising,  as  penetrating  or  perforating 
wounds  which  could  directly  involve  the  anterior  portion  of  the  calcarine 
region  are  very  liable  to  injure  at  the  same  time  the  optic  radiations. 
It  is  not  uncommon,  however,  to  find  the  so-called  "  telescopic  vision  " 
in  patients  who  have  been  shot  through  the  head  in  the  lower  parietal 
or  temporal  regions,  as  in  the  following  case : — 
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Case  20. — Private  F.  was  wounded  probably  in  the  middle  of  June,  1915. 
He  was  unconscious  for  some  days  and  was  admitted  to  a  base  hospital  on 
June  18. 

Wound. — The  entrance  was  2  in.  above  and  li  in.  behind  the  upper 
margin  of  the  attachment  of  the  right  pinna  ;  the  exit  was  5  in.  above  and 
2i  in.  behind  the  attachment  of  the  left  pinna.  Both  were  small,  punctured 
wounds.      He  was  in  a  very  drowsy  and  critical  state  when  admitted,  and  had 


Fig.  24  (Case  20). 


papillcedema  with  swelling  of  the  disc  of  about  3d.  'and  small  haemorrhages 
in  its  neighbourhood,  but  he  improved  rapidly  after  a  decompression  operation 
had  been  performed.  The  wounds  healed  rapidly  and  the  papillcedema 
disappeared,  but  his  vision  was  then  found  to  be  seriously  affected.  Six 
weeks  after  the  infliction  of  the  wound  he  could  only  read  large  letters,  and 
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his  visual  fields  were  limited  to  a  zone  of  about  10°  around  the  fixation 
point  (fig.  24).  He  was  able  to  recognize  colours  by  macular  vision.  In 
this  case  measurements  show  the  bullet  probably  passed  the  middle  line  of 
the  skull,  posterior  to  the  splenium  and  through  the  anterior  part  of  the 
area  striata,  but  as  the  optic  radiations  must  also  have  been  injured,  the 
interpretation  of  his  visual  disturbance  is  doubtful. 

It  might,  perhaps,  still  be  argued  that  the  evidence  is  not  sufficient 
to  conclude  that  central  vision,  that  is,  that  subserved  by  the  fovea 
centralis,  has  not  a  double  representation  in  the  cortex,  as  certain 
of  our  fields  may  show  that  the  blindness,  whether  in  the  form 
of  a  scotoma  or  of  hemianopia,  did  not  extend  up  to  the  fixation 
point ;  but  we  have  found  that  the  more  exact  the  methods  we 
employed,  and  the  greater  the  care  taken  in  making  the  observations, 
the  nearer  did  the  loss  approach  the  fixation  point.  We  consequently 
believe  that,  in  common  with  every  other  part  of  the  retina,  the  macula 
is  not  represented  bilaterally. 

In  a  certain  number  of  the  visual  fields  reproduced  the  areas 
of  blindness  are  not  quite  symmetrical  in  the  two  eyes  ;  in  dealing  with 
central  scotomata  this  may  be  due  to  the  obvious  difficulty  in  obtaining 
central  fixation,  and  in  other  cases  to  failure  or  fatigue  of  attention 
on  the  part  of  the  patients  suffering  with  recent  head  wounds.  This 
tendency  for  attention  to  fail  generally  necessitates  frequent  short 
sittings  in  order  to  obtain  accurate  records. 

Another  point  of  interest  is  whether  vision  for  colours  may  be 
dissociated  from  that  for  white — if,  in  other  words,  an  achromatopsia 
may  be  produced  by  cerebral  lesions.  It  is  true  that  in  certain  cases 
we  found  the  perception  of  colour  lost  in  areas  in  which  white  was 
visible,  but  in  such  regions  of  the  visual  field  vision  even  to  white  was 
indistinct  and  uncertain,  especially  when  a  small  test  object  was 
employed.  It  consequently  seems  that  loss  of  colour  vision  for  objects 
of  the  ordinary  test  size  (10  mm.)  may  be  only  a  part  of  general 
reduction  of  visual  acuity  ;  we  can,  however,  only  state  at  present  that 
we  have  no  conclusive  evidence  that  achromatopsia,  with  intact  vision 
for  white,  is  produced  by  cerebral  lesions  which  involve  either  the 
cortex  or  the  optic  radiations. 

Such  observations  as  those  we  put  forward  here  will  be,  no  doubt, 
multiplied  during  the  course  of  the  War,  and  when  finally  collected 
should  furnish  fuller  and  more  definite  conclusions  on  localization 
within   the  cortical  visual  area.     Inouye  has  attempted  this  from  his 
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observations  on  men  wounded  in  the  Russo-Japanese  War,  and 
Dimmer,  Uhthoff  and  Axenfeld  have  already  described  a  certain  number 
of  important  cases  seen  during  the  present  conflict. 

While  this  paper  was  in  preparation  the  valuable  and  elaborate 
contribution  of  MM.  Pierre  Marie  and  Chatelin  to  the  same  subject 
has  come  into  our  hands.  We  need  only  add  that  our  work  seems 
to  be  mutually  confirmatory. 

Our  conclusions,  which  cannot  yet  be  regarded  as  final,  may  be 
formulated  concisely  : — 

(1)  The  upper  half  of  each  retina  is  represented  in  the  dorsal,  and 
the  lower  in  the  ventral  part  of  each  visual  area. 

(2)  The  centre  for  macular  or  central  vision  lies  in  the  posterior 
extremities  of  the  visual  areas,  probably  on  the  margins  and  the  lateral 
surfaces  of  the  occipital  poles. 

(3)  That  portion  of  each  upper  quadrant  of  the  retina  in  the 
immediate  neighbourhood  of,  and  including  the  adjacent  part  of, 
the  fovea  centralis  is  represented  in  the  upper  and  posterior  part  of  the 
visual  area  in  the  hemisphere  of  the  same  side,  and  vice  versa. 

(4)  The  centre  for  vision  subserved  by  the 'periphery  of  the  retinae  is 
probably  situated  in  the  anterior  end  of  the  visual  area,  and  the  serial 
concentric  zones  of  the  retina  from  the  macula  to  the  periphery  are 
probably  represented  in  this  order  from  behind  forwards  in  the  visual 
area. 

Finally,  it  is  our  pleasure  to  acknowledge  gratefully  the  help  and 
assistance  we  have  received  from  the  medical  officers  of  the  various 
hospitals  in  which  the  cases  were  observed,  and  to  offer  our  thanks 
to    Captain    Curtis    Webb    for    his    aid     in    the    preparation    of    the 
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"Remarks  by  Colonel  Lister. 

Colonel  Lister  :  It  is  only  owing  to  the  characteristic  generosity 
of  Colonel  Holmes  that  my  name  is  associated  with  the  authorship 
of  the  paper.  It  is  true  that  I  have  assisted  in  taking  the  greater 
number  of  the  fields  of  vision,  but  the  main  work  of  looking  up  the 
literature  and  preparation  of  the  paper  has  been  done  by  Colonel 
Holmes,  and  I  cannot  lay  claim  to  any  credit  for  the  various  original 
suggestions  which  have  been  put  forward. 


DISCUSSION. 

The  CHAIRMAN  (Sir  Anderson  Critchefcfc,  Bt.)  :  We  owe  a  debt  of 
gratitude  to  our  two  Colonels  for  the  infinite  pains  that  they  have  taken  to 
place  this  very  interesting  subject  so  accurately — I  might  almost  say  so 
exhaustively — before  us.  They  have  given  us  so  much  food  for  thought  that 
I  think  our  mental  digestion  may,  for  some  time  to  come,  be  rather  heavily 
taxed  in  dealing  with  the  various  hypotheses  which  they  have  submitted. 
Two  dominant  facts  seem  to  strike  one  at  once  :  One  is  the  wonderfully 
increasing  power  and  success  of  brain  surgery,  and  the  other  is  the  marvellous 
recuperative  power  of  the  vis  medicatrix  naturce.  This  terrible  War  has 
brought  but  few  compensations,  but  amongst  those  which  have  come,  I  think 
we  may  venture  to  claim  the  extraordinary  opportunities  for  increasing  our 
knowledge  and  experience  which  have  been  given  to  the  members  of  the 
surgical  and  medical  profession  ;  and  I  think  that  ophthalmologists  are  getting 
their  fair  share.  For  many  years  before  the  War,  the  ophthalmic  vineyard 
had  been  so  full  of  earnest  and  accurate  observers  that  it  gradually  became 
a  matter  of  common  comment — I  will  not  say  that  our  subjects  were  becoming 
absolutely  exhausted — that  food  for  original  thought  was  becoming  more 
limited,  and  as  repetition  always  involves  dilution,  there  was  a  little  diminished 
interest.     In  fact,  we  were  rather  drifting  in  the  direction  of  the  small  boy, 
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who,  having  eaten  all  his  strawberries,  had  to  comfort  himself  with  the 
reflection  that  he  could  still  suck  the  stalks.  But  now  this  War  has  opened 
up  fresh  channels  for  thought  and  for  investigation.  One  point  which  has 
been  brought  home  to  us  specially  to-night  is  this  :  that  more  and  more,  with 
regard  to  our  recent  experiences,  they  go  hand-in -hand  with  those  of  our 
colleagues  the  neurologists,  and  I  am  glad  to  know  that  several  distinguished 
members  of  the  Neurological  Section  have  accepted  the  invitation  which  we 
tendered.  I  am  sure  you  will  echo  my  desire  that  they  will  give  us  the 
advantage  of  their  views  to-night. 

Lieutenant-Colonel  E.  H.  ELLIOT  :  It  is  not,  Sir,  that  I  do  not  share  the 
general  evident  modesty  and  disinclination  to  offer  any  criticism  on  the  paper 
that  I  rise,  but  I  desire  to  take  the  opportunity  of  asking  two  questions  which, 
I  think,  are  of  considerable  importance.  There  is  a  great  disinclination — 
among  the  younger  officers,  at  all  events — to  wear  the  steel  helmet,  and  I  would 
like  to  ask  Colonel  Lister  and  Colonel  Holmes  whether  they  have  any  experi- 
ence to  confirm  the  estimate  which  was  given  officially  and  in  the  papers,  that 
the  steel  helmet  has  been  a  great  protection  to  the  men  and  officers  in  regard 
to  head  wounds.  It  has  been  said  by  some  that  the  steel  helmet  is  a  death- 
trap ;  that  it  opens  up  the  bullet,  and  in  that  way  makes  the  wound  more 
serious.  Many  of  us  have  boys  out  there,  and  some  of  us  are  able  to  influence 
other  young  men,  and  it  would  be  of  great  interest  if  we  could  have  opinions 
from  the  authorities  who  have  addressed  us  to-night.  The  second  question 
I  want  to  ask  is  this  :  Combatant  officers  tell  us  that  there  are  three  periods 
in  the  flight  of  a  bullet.  They  say  that  up  to  250  yards  of  its  journey  it  has 
not  "settled  down,"  and  that  within  that  distance  they  are  humming  as  they 
fly  over.  From  that  range  to  1,000  yards  or  more,  the  bullet  is  said  to  be 
travelling  quietly  and,  as  they  term  it,  "  sweetly  "  ;  consequently  the  wound  at 
such  a  range  is  much  less  severe  than  it  is  earlier  or  later  in  the  flight  of  the 
bullet.  Most  of  us  who  have  seen  the  wounds  are  astonished  at  the  healing 
of  them,  and  I  have  had  one  or  two  cases  of  brain  wounds  in  which  the  bullet 
evidently  went  straight  through  the  brain,  but  one  could  find  nothing  to  show 
for  it.  The  explanation  offered  has  been  that  it  was  inflicted  by  a  bullet 
travelling  at  its  most  happy  period.  Is  this  view  founded  on  good  data  ? 
I  hope  I  have  not  gone  off  the  main  track,  but  if  the  authors  could  give  us  an 
opinion  on  the  questions  I  have  raised  it  would,  I  think,  be  of  great  interest 
to  many  of  us. 

Mr.  Leslie  Paton  :  There  is,  of  course,  on  the  part  of  all  of  us,  a  great 
unwillingness  to  discuss  a  subject  on  which  we  are  profoundly  ignorant.  I  am 
rising  mainly  in  order  to  point  out  something  which  we  on  this  side  can  do  to 
help  this  work.     Obviously  Colonel  Lister  and  Colonel  Holmes  see  these  cases 
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in  the  early  stages,  and  they  pass  away  from  their  care  with  the  subsidence 
of  the  shock  and  perhaps  the  oedema,  and  are  transferred  to  civil  care  in  this 
country  ;  and  it  is  our  duty  to  follow  up,  as  far  as  possible,  the  cases  which 
the  two  authors  have  seen  on  the  other  side.  I  think  those  of  us  who  are 
interested  in  these  cases  will  receive  from  what  we  have  heard  to-night 
renewed  encouragement  to  work  out  fields  of  vision,  for  it  is  only  by  following 
up  these  cases  in  the  later  stages  that  such  a  thesis  can  be  properly  supported. 
I  think  we  owe  it  to  men  who  have  done  such  excellent  work  as  has  been 
presented  to  us  this  evening  to  try  to  do  that.  There  is  one  matter  on  which 
I  feel  sure  Colonel  Lister  and  Colonel  Holmes  will  agree — namely,  that  if  the 
fields  are  going  to  be  taken  carefully,  the  mechanical  self-registering  perimeter 
must  be  given  up  :  it  is  the  ruination  of  field-taking  in  this  country.  It  is  only 
when  taken  properly  with  the  perimeter,  and  especially  with  the  Bjerrum 
screen,  that  the  fields  will  be  of  value  for  basing  conclusions  upon.  The  fields 
must  be  taken  in  this  country  as  carefully  as  the  authors  have  taken  them  in 
France.  I  have  seen  several  of  these  occipital  injuries,  and  one  or  two  points 
of  interest  have  already  come  out.  One  is,  that  in  some  of  the  cases  in  which 
there  has  been  complete  hemianopia,  it  differs  from  the  clinical  hemianopias 
we  have  been  accustomed  to  see  from  the  fact  that  almost  invariably  the 
loss  cuts  straight  through  the  fixation  point ;  there  is  none  of  the  sparing  of 
the  macular  field  which  one  finds  in  so  many  clinical  hemianopias.  That  is 
a  point  on  which  there  has  been  some  discussion.  It  is  often  found,  in  the 
hemianopias  met  with  in  civil  life,  that  if  the  fields  be  taken  early  enough, 
the  macula  is  not  spared,  any  more  than  in  these  military  cases.  If  you  get 
a  paralytic  hemianopia  with  hemiplegia,  and  take  the  fields  early,  there  may 
be  seen  the  same  clean  cut  through  the  middle  of  the  macula  ;  and  it  is  only 
later  on  that  you  find  macular  vision  restored  in  a  small  area  of  two  or  three 
degrees.  I  have  seen  two  or  three  cases  lately,  in  one  of  which  I  took  the 
fields  last  Sunday.  The  fields  had  been  taken  earlier  by  Colonel  Holmes,  and 
there  had  been  a  clean-cut  hemianopia.  There  was  a  definite  recovery  of  the 
field,  very  markedly  for  white.  There  was  absolutely  no  recovery  of  the 
hemianopic  field  for  colours  ;  the  colour  field  still  went  straight  through 
the  middle  of  the  fixation  point.  If  this  discussion  results  in  inducing  us  to 
help  Colonel  Lister  and  Colonel  Holmes  to  trace  out  the  later  history  of 
these  cases,  and  to  work  out  the  visual  fields  after  all  the  shock  and  inflam- 
matory symptoms  and  the  oedema  have  subsided,  and  to  discriminate  when 
the  visual  loss  may  be  expected  to  represent  the  purely  destructive  lesion, 
it  will  have  done  much  good. 

Mr.  J.  H.  Paksoxs  :  The  chief  points  which  occurred  to  me  were  those 
already  mentioned  by  Mr.  Paton.  I  should  like  to  add  that  Colonel  Lister 
and  Colonel  Holmes  could  greatly  assist  us  on  this  side  if  they  would  have 
the  notes  of  the  cases  sent  over  to  England  with  the   patients. 
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Lieutenant-Colonel  GORDON  HOLMES  (in  reply)  :  I  rise  chiefly  to  thank 
you  for  your  courtesy  in  allowing  us  to  place  our  views  before  you  this 
evening,  and  for  the  very  patient  way  in  which  you  have  listened  to  a  paper 
which,  I  fear,  was  too  long,  and,  in  places,  rather  uninteresting.  There  are, 
I  think,  relatively  few  points  to  which  I  need  reply.  With  reference  to  steel 
helmets,  as  Colonel  Elliot  knows,  they  have  been  served  out  pretty  generally 
to  the  troops  only  within  the  last  few  weeks,  and  so  there  is  not  much  experi- 
ence to  relate  in  regard  to  them  in  our  armies  as  yet.  But  only  a  relatively 
small  proportion  of  the  wounds  we  see  at  the  base  are  due  to  rifle  bullets ;  the 
majority  are  due  to  shell  fragments,  shrapnel,  and,  above  all,  to  bombs,  hand 
grenades,  rifle  grenades  and  aerial  torpedoes.  There  is  no  doubt  that  many  of 
the  very  unfavourable  wounds  due  to  shell-casing  and  to  bombs  are  obviated 
by  steel  helmets.  We  can  only  bear  out  what  Mr.  Leslie  Paton  has  just  said, 
especially  with  regard  to  the  methods  of  examination.  There  can  be  no  doubt 
that  mechanical  registering  is  not  satisfactory,  especially  on  the  McHardy 
perimeter.  We  have  where  possible  used  the  modification  of  Bjerrum's  screen 
described  in  the  footnote  (p.  58). 
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President — Mr.  Priestley  Smith,  F.E.C.S. 


{June  14,  1916.) 

Case  of  Gunshot  "Wound  involving  Visual  Centre,  with 
Visual  Disorientation. 

By  Lewis  E.  Yealland,  M.D. 

(Communicated  by  Leslie  Paton,  F.E.C.S.) 

Private  M.,  aged  31,  a  maltster  by  trade,  was  admitted  to  the 
National  Hospital,  Queen  Square,  on  February  13,  1916,  with  a  history 
of  a  perforating  bullet  wound  of  the  head.  Immediately  after  being 
put  to  bed  he  suffered  from  a  genuine  epileptic  seizure,  but  a  recurrence 
has  not  been  observed  since.  For  several  hours  after  the  attack  he  was 
drowsy  and  inaccessible. 

On  examination  he  was  found  to  have  a  right  hemiplegia  with 
increased  reflexes  and  a  plantar  response  extensor  on  that  side.  There 
were  also  present  various  motor  and  sensory  disturbances  which  have 
more  or  less  remained,  but  the  hemiplegic  condition  has  since  improved 
considerably,  the  reflexes  now  being  about  normal  on  the  two  sides  and 
the  right  plantar  response  of  the  flexor  type.  Power  has  returned  to  the 
right  leg  and  he  can  now  walk  fairly  well,  but  the  movement  of  the 
right  upper  limb  is  still  markedly  impaired.  The  left  eye  appears  to 
stare  while  the  right  eye  appears  normal.  There  is  a  left  hemianopia. 
The  visual  fields  are  difficult  to  examine  in  view  of  his  inability  to  keep 
the  eye  on  the  fixation  point.  Mr.  Leslie  Paton  has  carefully  examined 
the  fields,  both  of  which  show  marked  contraction.  All  ocular  move- 
ments are  well  performed,  there  being  no  nystagmus  or  squint  present. 
The  disk  edges  are  quite  clear,  and  there  is  no  evidence  of  papilloedema. 
When  he  is  asked  to  open  the  eyes  the  left  half  of  the  forehead  wrinkles 
jy— 10 
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unduly  and  in  ordinary  expressional  movements  there  is  flatness  of  the 
right  side  of  the  face.  The  expression  is  stereotyped.  The  tongue 
protruded  straight  and  there  is  no  deviation  of  the  palate.  Articulation 
is  slow  and  monotonous,  the  speech  is  somewhat  nasal.  Hearing  and 
taste  are  unimpaired.  It  should  be  mentioned  that  the  patient  is 
right-handed.  Examination  of  the  motor  svstem  shows  weakness  on 
the  right  side  of  the  body.  When  he  holds  out  the  right  hand  it  falls 
away  and  he  is  apparently  unconscious  of  its  movement.  There  is 
no  limitation  of  movement,  but  the  general  weakness,  which  is  largely 
due  to  sensory  loss,  tends  to  hinder  co-ordinate  purposive  acts.  There 
is  a  fine  rhythmic,  but  not  regular,  tremor  frequently  developed  in  the 
right  hand  which  does  not  present  itself  in  action.  The  fingers  of  the 
right  hand  tend  to  claw  or  to  extend  irregularly  in  the  exercise  of 
any  action  that  requires  force.  The  left  arm  is  slightly  flexed  and 
adducted.  Fine  tremors  such  as  are  already  described  in  the  right 
arm  are  present  in  the  left.  Tremors  develop  chiefly  when  he  sits  up. 
In  the  movements  of  the  left  leg  it  is  observed  that  there  are  no  tremors 
except  on  completion  of  an  act.  On  attempting  to  maintain  an  attitude 
the  limb  becomes  tremulous.  Movements  of  the  right  leg  are  inco- 
ordinate owing  to  sensory  loss.  On  standing  he  places  the  right  foot 
irregularly  on  the  floor  and  immediately  after  doing  so  relieves  that 
side  of  the  weight.  When  told  to  get  into  bed  and  lie  down  he  falls 
transversely  across  the  bed  and  has  much  difficulty  in  righting  himself 
to  get  into  bed  properly.  Sensation  :  There  is  sensory  loss  in  the  right 
hand  and  right  leg.  In  the  right  hand  he  misses  some  contact  with 
cotton-wool.  There  is  also  present  a  relative  anaesthesia  to  pinprick 
and  hot  and  cold  test  tubes.  Sensory  loss  of  a  like  nature  occurs  in 
the  right  leg  from  the  knee  downwards.  There  is  complete  loss  of 
sense  of  position  and  appreciation  of  passive  movements  in  the  right 
arm  and  leg.  There  is  no  appreciation  of  size  and  shape  in  the  right 
hand.  Compass  test :  The  left  hand  gives  a  perfectly  good  reading  with 
1  cm. ;  the  right  hand,  however,  is  quite  hopeless  at  5  cm.  to  7£  cm. 
The  sole  of  the  left  foot  shows  no  disturbance  at  3 J  cm.,  but  in  the 
right  there  is  a  defect  at  10  cm.  to  12£  cm.  In  view  of  his  condition 
it  is  impossible  to  elicit  satisfactorily  any  tests  for  localization. 

The  wound  of  entry  is  quite  obvious,  as  there  is  a  large  pulsating 
mass  situated  6  cm.  above  and  4  cm.  to  the  right  of  the  inion.  The 
measurements  of  the  wound  are  7  cm.  in  its  largest  diameter,  which 
is  horizontal  and  4  cm.  in  its  greatest  vertical  diameter.  No  fragments 
remain  in  the  brain  and  the  edges  of  the  bone  are  smooth.     The  exit 
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is  to  the  left,  16  cm.  above  and  in  front  of  the  inion  and  5  cm.  to  the 
left,  about  half  way  between  the  tip  of  the  left  ear  and  a  line  drawn 
from  the  nasion  to  the  inion.  It  has  the  appearance  of  a  clean  wound 
with  linear  fissures  radiating  from  it  about  2  cm.  in  diameter. 

Various  tests  were  performed  to  demonstrate  the  visual  disorienta- 
tion which  is  manifested  in  this  patient.  In  spite  of  the  fact  of  his 
seeing  objects  he  is  unable  to  tell  correctly  their  relation  in  space,  that 
is  when  two  articles  are  placed  in  front  of  him  he  is  unable  to  tell 
correctly  which  is  to  the  right  or  left,  which  the  higher,  &c,  but  as 
a  general  rule  the  object  to  the  left  of  him  appears  to  be  nearer  to  him. 
Objects  remain  but  a  moment  in  his  vision. 

Apraxia  is  also  present  to  some  extent,  that  is  he  is  unable  to 
perform  certain  purposive  acts,  in  spite  of  the  fact  of  there  being  no 
motor  or  sensory  loss  or  inco-ordination  in  the  left  arm. 


Mr.  LESLIE  PATOX  :  I  asked  Dr.  Yealland  to  bring  this  case  forward, 
especially  as  a  very  interesting  article  on  a  case  of  visual  apraxia  was  published 
in  the  British  Medical  Journal  on  March  25  this  year,  reported  by  Captain 
Smith  and  Lieutenant-Colonel  Gordon  Holmes.  In  that  case  there  was  a 
similar  loss  of  orientation,  and  as  this  type  of  case  has  not  hitherto  been  very 
common,  I  thought  members  would  be  interested  in  it.  To  enter  into  all  the 
details  concerning  this  particular  patient  would  take  a  long  time,  though  not 
so  long  as  the  elucidation  of  all  the  details  took.  His  power  of  response  to 
any  question  is  far  from  rapid :  even  taking  the  visual  fields  is  an  afternoon's 
work.  A  very  obvious  condition  which  he  has  is  loss  of  spatial  perception. 
Yet  there  is  no  agnosia  :  he  can  tell  at  once  the  name  of  any  object  held  up. 
If  one  holds  up  a  cup  and  a  saucer,  though  there  may  he  a  difference  of  half  a 
metre  between  them  in  their  distance  from  him,  he  is  quite  unable  to  appreciate 
it.  Only  recently,  in  a  series  of  tests  which  we  tried  with  him,  we  found  that 
in  the  great  majority  of  cases  he  called  that  object  the  nearer  which  happened 
to  be  on  his  left.  He  has  left  hemianopia,  that  is  to  say,  he  is  blind  on  the  left 
side.  During  this  series  of  tests  when  he  mostly  said  the  nearer  objects  were 
on  his  left,  we  varied  the  distances  of  the  objects  a  good  deal.  Dr.  Yealland 
tells  me  he  has  again  tested  him  in  the  same  way,  and  again  he  mostly  said  the 
nearer  object  was  on  his  left.  When  the  objects  to  be  tested  were  lying  on  a 
table  in  front  of  him  and  seeing  them  required  a  slight  downward  movement  of 
the  eyes,  I  thought  his  answers  were  more  accurate  than  in  the  previous  tests. 
Indeed,  he  seems  to  be  becoming  more  accurate  in  his  judgments,  though  he 
still  makes  gross  errors.  In  the  course  of  the  various  tests  to  which  he  has 
been  subjected  he  seems  to  be  re-educating  himself  in  some  respects.  For 
instance,  he  has  become  more  accurate  in  placing  coins  on  the  top  of  one  another. 
That,  however,  is  partly  due  to  the  fact  that  now  when  he  is  asked  to  do  an 
action  he  feels  the  position  of  the  objects  :  he  feels  for  the  penny  rather  than 
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tries  to  see  it,  so  that  it  is  not  because  his  visual  orientation  is  improving,  but 
because,  knowing  his  visual  orientation  is  bad,  he  tries  to  compensate  for  it 
by  his  feeling  which  is  good.  The  movement  of  his  left  hand  is  good,  his  right 
hand  is  hemiplegic.  His  eyes  have  perfectly  good  movement.  I  thought  at 
first  that  he  had  defective  movement  to  the  left  and  that  the  increased  nervous 
effort  to  look  to  the  left  might  be  the  cause  of  his  false  projection,  but  that 
is  not  so.  The  lesion  is,  I  think,  fairly  definite.  What  has  taken  place  is 
complete  destruction  of  the  right  occipital  cortex :  the  whole  visuo-sensory 
cortex  on  the  right  side  has  been  destroyed.  The  left  visuo-sensory  cortex 
has  escaped  fairly  well.  The  bullet  has  passed  at  the  top  of  the  corpus 
callosum  and  fairly  high  up  on  the  left  side,  just  on  a  level  with  the  top  of 
his  ear.  The  result  is,  that  there  has  been  almost  complete  severance  of 
the  superior  longitudinal  commissural  fibres — those  which  connect  the  visuo- 
sensory  tracts  with  the  frontal  lobe  and  front  parts  of  the  parietal  lobe  have 
been  cut  through,  and  there  is  a  loss  of  that  communication  on  which  his 
power  of  moving  himself  in  space,  and  of  projecting  things  into  space,  seems 
to  depend.  So  it  has  evidently  been  a  lesion  missing  the  internal  capsule. 
There  may  be  some  fibres  of  the  optic  radiations  cut  through,  though  there 
cannot  be  many  damaged  as  his  field  of  vision  is  fairly  good  on  the  side  which 
is  not  hemianopic.  It  is  difficult  to  be  sure  that  the  fields  have  been  properly 
taken,  but  they  seem  fairly  good.  It  is  difficult  to  say  anything  about 
prognosis.  He  is  certainly  improving.  If  an  object  is  placed  in  front  of  him 
he  may  see  it,  but  he  goes  walking  straight  on.  Since  coming  to  this  meeting 
I  have  heard  that  Lieutenant-Colonel  Holmes  has  seen  a  later  and  exactly 
similar  case. 


{June  14,  1916.) 

Case    of    Mikulicz's    Disease. 

By  G.  H.  Pooley,  F.E.C.S. 

(Demonstrated    by  A.  W.  Orhond,  Captain  R.A.M.C.) 

R.  A.,  male,  aged  58,  gardener.  First  seen  on  January  26,  1916  ; 
sent  by  Dr.  Lind  Walker,  of  Doncaster. 

History  :  He  had  some  eye  trouble  a  year  ago,  which  got  well  under 
treatment  with  a  lotion.  Eyes  wTell  in  July  last;  since  then  the  condition 
has  gradually  developed ;  no  pain,  he  feels  drowsy. 

Present  condition  :  Marked  swelling  of  both  lids  of  both  eyes,  with 
some  proptosis  of  the  eyeballs,  most  marked  on  the  left  side  ;    limitation 
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of  movements  of  eyes  in  all  directions.  Vision  :  Right  TG„,  left  less 
than  u'b  ;  no  improvement  with  glasses.  Eight  pupil  active,  left  sluggish 
to  light.  There  is  a  considerable  swelling  of  the  submaxillary  gland  on 
each  side  ;  the  left  pre-auricular  gland  is  enlarged.  The  masses  in  the 
eyelids  are  firm  to  touch,  and  mobile  ;  they  encroach  on  the  space 
between  the  conjunctiva  and  the  left  eyeball  above.  His  temperature 
is  100°  F. 

February  G,  1916  :  Operation  on  left  orbit ;  growth  removed  as  freely 
as  possible.  It  was  necessary  to  dissect  out  all  the  muscles  from  the 
growth  which  filled  in  all  the  lymph  spaces  in  the  orbit.  It  was  very 
dense  near  the  apex  of  the  orbit.  It  was  difficult  to  get  away  the 
growth,  although  it  was  not  adherent  to  the  other  tissues.  Recovery 
smooth.     Vision  of  the  left  eye  before  operation        fingers. 

April  14,  1916  :  Some  ocular  movement  is  returning.  Vision : 
Right  t't7,  left  =  fingers. 


May  9  :    Right  TG«,  left  T^. 

May  30:    Right  &  partly,  left 

June  14  :    Right  ^,  left  with    +  1   cylinder  120 
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There  is  some  ptosis  of  his  left  upper  lid,  which  is  improving ; 
ocular  movements  are  limited,  but  are  improving.  There  was  marked 
improvement  in  his  condition  while  in  hospital ;  the  swelling  of  the 
right  orbit  subsided  considerably.  He  was,  and  is  still,  being  treated 
with  sodium  cacodylate.  Since  he  left  the  hospital  the  condition  of  his 
right  eye  has  become  worse.  There  is  now  some  return  of  the  new 
tissue  on  the  left  side,  principally  under  the  ocular  conjunctiva.  The 
operation  included  turning  out  the  outer  wall  of  the  orbit,  and  the 
resulting  scar  is  quite  free  from  any  invasion. 

His  blood  was  counted,  and  the  findings  were  :  Red  cells,  5,400,000  ; 
white  cells,  15,000 ;  haemoglobin,  10  per  cent.  A  differential  count  was 
being  made,  but  the  physician  who  was  doing  it  was  sent  abroad  on 
Army  work. 

Professor  J.  S.  C.  Douglas,  of  the  Sheffield  University,  has  kindly 
examined  the  material,  which  shows  the  microscopical  appearance  of 
a  small  round-celled  sarcoma. 

A  blood  count  made  at  Guy's  Hospital  gave  the  following  result : 
Leucocytes,  13,600 :  of  which  in  a  count  of  300  cells  there  were 
found  to  be :  polymorphonuclears,  72  per  cent.  ;  eosinophiles,  0'3  per 
cent.;  lymphocytes,  19'6  per  cent.;  hyalines,  7'6  percent.;  basophiles, 
0"3  per  cent. 
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DISCUSSION. 

Mr.  LESLIE  PATON  :  Members  may  remember  that  about  eighteen  months 
ago  I  showed  a  case  of  this  so-called  Mikulicz's  disease  in  a  woman,  very 
similar  to  this  case.  She  had  the  same  involvement  of  the  upper  lid  as  in  this 
case,  the  same  protrusion  of  the  eyes,  but  she  had  not  the  same  involvement 
of  the  lower  lids  as  this  man  has.  She  had  very  marked  enlargement 
of  the  submaxillary  glands,  and  her  palatal  glands  were  also  affected,  much 
more  markedly  so  than  in  this  case.  I  showed  specimens  of  my  patient's 
blood,  which  might  well  have  passed  as  typically  that  of  lymphatic  leukaemia. 
The  further  history  of  that  lady  was,  that  I  removed  the  glands  from  the  upper 
lid,  but  I  was  too  late  to  save  the  sight  of  the  right  eye ;  members  will 
remember  that  the  cornea  of  that  eye  had  been  very  much  broken  down  by 
exposure.  I  saved  the  right  eye,  but  not  its  sight.  The  left  eye  we  saved, 
and  the  sight  of  it  also.  She  improved  very  considerably  while  under  treat- 
ment in  the  Hospital,  but,  unfortunately,  she  died  four  months  afterwards  of 
some  different  disease,  when  a  considerable  number  of  glands  which  were  not 
palpable  during  life  were  found  to  be  affected.  The  cells  infiltrating  these 
glands  were  very  similar  in  nature  to  those  in  the  blood.  Had  I  known  that 
this  case  was  to  be  shown  to-night,  I  should  have  brought  my  photographs 
and  blood  specimens.  The  reason  I  discuss  the  case  is  to  ask  the  question 
whether  one  is  justified  in  separating  this  type  of  disease  and  calling  it  by 
the  name  of  Mikulicz's  disease,  because  the  investigation  which  has  been 
made  into  the  condition  has  pointed  to  it  belonging  to  the  class  of  lymphatic 
leukaemias.  By  giving  it  this  special  name  we  are  apt  to  be  misled  in 
our  judgment  and  as  to  the  appropriate  treatment.  I  do  not  think  it  should 
be  regarded  as  a  special  entity,  and  I  would  suggest  to  Mr.  Pooley  that  it 
is  desirable  to  get  rid  of  those  affected  glands  :  it  is  easy  to  do  so.  In  my 
case,  of  which  I  have  spoken,  the  orbital  glands  shelled  out  very  easily 
indeed,  and  the  improvement  in  her  appearance  was  immediate  and  marked. 

Lieutenant-Colonel  ELLIOT :  When  Mr.  Paton  showed  the  case  he  has 
referred  to,  he  quoted  a  case  of  mine  of  Mikulicz's  disease.  I  can  confirm  one 
of  the  points  made  by  Mr.  Paton — viz.,  the  remarkably  easy  way  in  which  the 
glands  shelled  out.  In  my  case,  after  removal  of  the  large  orbital  glands,  the 
other  glands  in  the  head  and  neck  very  distinctly  diminished  in  size — the 
submaxillary,  the  parotid  and  the  sublingual  glands.  Mr.  Paton  appears  to 
think  that  cases  of  Mikulicz's  disease  should  not  be  regarded  as  a  clinical 
entity.  I  should  like  to  submit  a  side  of  the  question  against  that  view  : 
(1)  all  the  cases  described  by  Mikulicz  and  those  which  have  since  been 
described  by  others  have  started  in  one  set  of  glands,  in  connexion  with 
preceding  trouble  in  a  mucous  membrane ;  in  my  case  it  started  in  the 
conjunctiva  :  (2)  as  I  have  said,  the  removal  of  the  offending  glands  causes 
marked  improvement  in  the  remaining  glands ;  and  (3)  the  general  health  of 
the  patient  does  not  suffer.  I  do  not  think  that  the  same  can  be  said  to 
be  the  rule  in  lymph  adenomatous  cases. 
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(June  14,  1916.) 

Case  of   Retinitis  Pigmentosa   (Atypical),  with   (Edema  of 

the  Macula. 

By  J.  F.  Carruthers,  M.D.,  Captain  R.A.M-.C. 

Private  J.  W.,  Ariny  Service  Corps,  aged  19. 

Family  history  :  No  trace  of  disease  in  parents  or  grandparents  ;  no 
consanguinity  of  parents  ;  one  sister,  aged  24,  and  one  brother,  aged  17, 
suffer  from  night-blindness. 


LEFT. 


RIGHT. 


Vision  :  Right  eye  T'V,  left  eye  T6^.  Fields  of  vision  :  Both  slightly 
contracted  peripherally,  the  left  more  so  than  the  right.  No  albumin, 
no  sugar,  no  casts.  Wassermann  test  negative.  Blood- pressure  a  little 
elevated  (140).  Heart  normal.  Left  fundus  shows  very  little  abnor- 
mality, but  retinal  atrophy.  Right  fundus :  Optic  disk — Details  quite 
clear,  but  surface  raised  about  +1"5d.  above  adjacent  retina;  macular 
region  cedematous  and  showing  innumerable  glistening  stria?,  between 
macula  and  optic  nerve  especially  ;  periphery  atrophic,  and  in  one  spot, 
towards  the  nasal  side  of  the  fundus,  three  or  four  faint  but  definite, 
pigmented,  corpuscular  figures  are  visible  in  proximity  to  the  vessels. 

The  lad  told  me  he  had  been  a  soldier  only  three  months,  and  had 
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not  been  abroad.  Whatever  previous  conditions  have  entered  into  the 
case,  they  were  only  those  of  an  ordinary  Lancashire  weaver.  He  has 
been  night-blind  since  early  childhood,  and  has  a  younger  brother  and 
an  elder  sister  who  both  suffer  from  night-blindness.  From  the  patient's 
description  of  them,  they  both  seem  to  suffer  from  ordinary  retinitis 
pigmentosa ;  I  have  not  seen  them.  This  lad  joined  the  Army  Service 
Corps,  and  found,  when  he  was  put  to  do  driving,  that  he  was  quite 
capable  during  the  day,  but,  on  the  approach  of  dusk,  he  became 
useless,  and  reported  himself  sick,  and  was  sent  to  me.  The  first  thing 
which  struck  me  on  looking  into  his  eyes  was  a  gleaming  condition 
about  the  macula  of  the  right  eye.  After  dilating  the  pupil  I  thought 
it  was  an  cedematous  condition  of  the  macula.  Mr.  Paton,  who  looked 
at  it,  also  thought  there  was  a  little  congestion  of  the  right  papilla. 
The  periphery  showed  hardly  any  changes  of  a  noticeable  kind.  There 
was  slight  retinal  atrophy,  until  we  discovered  two  or  three  small 
pigmented  corpuscles  of  the  usual  retinitis  pigmentosa  kind,  on  the 
nasal  side,  towards  the  periphery  of  the  right  eye.  At  the  beginning  of 
last  week  these  corpuscles  were  three  in  number,  but  to-night  there 
are  four  or  five.  Otherwise  there  is  no  definite  sign  of  retinitis  pigmen- 
tosa in  the  case,  and,  as  most  of  you  know,  it  is  unusual  to  see  oedema 
of  the  macula  or  any  acute  process  in  retinitis  pigmentosa ;  I  have 
never  seen  that  condition  in  a  case  of  retinitis  pigmentosa.  It  is 
usually  a  quiet,  practically  atrophic  process.  The  interest  of  this  case 
lies  in  the  fact  that  there  seem  to  be  acute  symptoms,  and  the  oedema 
of  the  macula  I  regard  as  unusual.  I  shall  be  glad  to  hear  what 
the  members  who  have  seen  it   to-night  think  of  it. 

DISCUSSION. 

Mr.  Lang  :  I  notice  fine  floating  opacities  in  the  vitreous  which  I  consider 
is  additional  evidence  of  its  being  a  case  of  retinitis  pigmentosa. 

Mr.  Stephen  Ma  you  :  I  examined  this  case  very  carefully,  but  I  have 
never  seen  macular  changes  such  as  are  present  in  this  case,  in  retinitis 
pigmentosa.  If  this  is  a  case  of  retinitis  pigmentosa,  it  is  at  such  an  early 
stage  that  one  would  not  expect  to  find  changes  in  the  macula.  I  think  the 
fields  hardly  bear  out  the  diagnosis.  There  is  peripheral  contraction,  but 
there  is  no  ring  scotoma  present.  Nor  do  I  think  the  pigmentation  is  quite 
typical.     Therefore  I  regard  the  diagnosis  as  somewhat  doubtful. 

Mr.  J.  B.  LAWFORD  :  The  case  is  puzzling,  in  more  ways  than  one.  The 
boy's  personal  history  and  the  family  history  are  both  in  favour  of  the  diagnosis 
of   retinitis  pigmentosa,  and  the  boy  says  he  has  always  been  night-blind. 
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That,  combined  with  a  similar  history  in  two  other  members  of  the  family, 
is  strong  presumptive  evidence  in  favour  of  retinitis  pigmentosa,  or  of  some 
familial  condition  of  which  night-blindness  is  a  prominent  symptom,  not 
necessarily  retinitis  pigmentosa.  The  appearances  in  the  right  eye  are  unlike 
those  of  ordinary  cases  of  retinitis  pigmentosa,  they  rather  give  one  the  idea  of 
something  more  or  less  acute.  In  the  left  eye  the  conditions  are  again  different, 
and  my  impression  is  that  if  it  be  a  case  of  retinitis  pigmentosa  there  is  some 
acute  condition  superimposed. 

Mr.  Leslie  Paton  :  I  suggested  to  Captain  Carruthers  the  diagnosis 
retinitis  pigmentosa  in  this  case,  with  changes  at  the  macula.  I  thought  that 
to  be  the  simplest  way  of  classifying  the  case  for  the  time  being,  considering 
both  the  family  and  personal  history.  I  still  consider  that  is  what  it  is.  But 
if  it  had  been  an  ordinary  case  of  retinitis  pigmentosa,  I  should  not  have 
advised  Captain  Carruthers  to  bring  it  up  for  exhibition.  The  pigmentation  here, 
though  slight,  is  definite  and  is  becoming  more  marked  ;  it  is  taking  on  the 
typical  corpuscular  form,  and  it  is  appearing  in  the  equatorial  region.  I  did 
not  see  the  fields  till  to-night,  and  I  was  surprised  to  find  that  they  were 
not  of  the  ring  scotoma  type.  But  what  made  me  hunt  more  definitely  for 
pigmentation — I  did  not  see  pigmentation  the  first  time  I  looked  for  it — was 
the  fact  that  there  was  obvious  retinal  atrophy :  the  peripheral  portion  of  the 
retina  has  that  peculiar  brown  dry- leaf  appearance  which  one  sees  in  retinitis 
pigmentosa  sine  pigmento.  From  the  evidence  we  have,  this  peripheral  retinal 
atrophy  must  have  been  of  considerable  standing,  because  the  boy  has  been 
night-blind  for  a  considerable  time.  I  do  not  know  why  there  should  be 
superimposed  on  that  retinal  atrophy  this  acuter  condition,  which  is  shown  by 
the  presence  of  the  oedema  at  the  macula.  The  oedema  is  variable,  because  it 
is  not  so  marked  now  as  it  was  a  week  ago.  Then  one  could  see  radiating 
folds,  and  oedema  reaching  from  the  macula  to  the  disk  edges.  I  agree  with 
Mr.  Lawford  that  in  this  case  there  is  probably  some  acute  process  overlying 
the  atrophic  process.  Whether  the  two  are  associated,  and  if  so,  what  the 
nature  of  that  association  may  be,  I  cannot  say. 


(June  14,   1916.) 

Light     Spot    Perimeter. 

By  A.  C.  Hudson,  M.D.,  Captain  R.A.M.C. 

The  test  object  consists  of  a  white  or  coloured  square  of  variable 
area,  which  is  made  to  travel  over  the  concave  surface  of  a  broad  quad- 
rant arc  of  one  metre  radius,  either  by  direct  action  of  the  hand  acting 
from  behind  the  arc,  or  by  rotation  of  a  wheel  at  the  axis  of  rotation 
of  the  arc.  With  any  movement  of  the  test  object  a  corresponding 
JY — 10a 


106  Hudson  :    Light  Spot  Perimeter 

movement  on  a  reduced  scale  is  communicated  to  an  electric  lamp 
travelling  on  the  posterior  surface  of  a  plane  extension  of  the  arc 
distal  to  its  axis  of  rotation.  A  beam  of  light  from  this  lamp  passing 
through  a  pin-point  diaphragm  situated  immediately  behind  the  axis  of 
rotation  produces  a  small  area  of  relatively  bright  illumination  on  a 
paper  chart  which,  stretched  over  the  posterior  surface  of  a  sheet  of 
glass  at  a  short  distance  behind  the  diaphragm,  is  elsewhere  thrown  into 
relative  shade  by  the  portion  of  the  diaphragm  surrounding  the  aperture. 
A  reading  is  recorded  on  the  chart  by  means  of  a  pencil  mark  or  pin- 
prick placed  at  the  centre  of  the  light  spot.  By  means  of  a  change 
of  gear,  so  arranged  as  to  communicate  to  the  lamp  a  movement  of 
similar  extent  to  that  of  the  test  object,  abnormalities  in  the  central  part 
of  the  field  of  vision,  including  the  region  of  the  blind  spot,  may  be 
charted  on  a  correspondingly  enlarged  scale.  The  instrument  is  made 
by  Messrs.  Dixey. 

I  apologize  for  showing  the  apparatus  before  it  is  complete  in  all  its 
details,  but  I  was  anxious  not  to  miss  the  opportunity  of  obtaining 
criticisms  and  suggestions  as  to  improvements  in  construction  afforded 
by  this  last  meeting  of  the  Session.  The  completed  instrument  will  be 
provided  with  an  alternative  gear,  so  that  the  central  region  of  the  field 
of  vision,  including  the  blind  spot,  may  be  mapped  out  on  a  larger  scale 
than  the  peripheral  field. 

Lieutenant-Colonel  ELLIOT  :  I  have  been  actually  working  with  a  perimeter 
on  the  same  lines  for  six  months.  The  difficulty  I  had  originally,  which  I  do 
not  think  Captain  Hudson  has  overcome,  is  that  of  getting  a  strong  enough 
arc.  At  first  I  had  an  arc  something  like  his,  but  I  found  it  altered  its 
curvature,  so  I  had  to  make  one  of  a  stronger  piece  of  metal  in  order  to  retain 
the  correct  curve.  That,  of  course,  made  the  apparatus  heavier,  and  I  think 
Captain  Hudson  will  have  to  use  a  more  stable  base.  I  had  to  drive  plugs 
into  the  wall  before  it  was  stable  enough.  With  regard  to  the  registration 
arrangement,  you,  Sir,  have  criticized  it  on  the  grounds  (1)  that  first  of  all 
one  gets  a  large  record  of  a  scotoma  and  then  afterwards  has  to  reduce 
it  on  the  chart  ;  and  (2)  that  you  doubted  if  it  was  easier  to  chart  a 
scotoma  with  a  large  perimeter  than  with  a  small  one.  I  have  several 
perimeters,  and  I  find  that  working  with  a  large  perimeter  is  vastly  easier  for 
the  patient — whatever  it  may  be  for  the  surgeon — because  the  patient  can 
discern  a  very  small  scotoma,  or  map  out  the  blind  spot,  with  an  ease  which 
is  not  attainable  when  working  at  closer  ranges.  Your  objection,  that  the 
advantage  gained  is  thrown  away,  to  a  large  extent,  by  using  a  small  chart 
I  found  was  a  valid  one.  In  order  to  meet  it,  I  have  had  specially  large  charts 
made,  8  in.  in  diameter,  and  I  dictate,  as  I  go  along,  what  the  readings  are, 
whilst  a  nurse  takes  them  down  and  transfers  them  to  the  chart  afterwards. 
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Bony  Sequestrum,  believed  to  be  the  Annulus  Tympanicus, 
removed  from  the  External  Meatus  of  an  Infant,  aged 
2  Years  9  Months. 

By  H.  L.  Whale,  F.E.C.S. 

The  child  has  suffered  continuously  from  otorrhcea  since  the  age  of 
14  months. 

The  specimen  exhibited  broke  this  afternoon,  so  members  cannot 
now  see  what  it  looked  like.  I  do  not  know  whether  it  is  an  annulus  ; 
I  showed  it  to  Dr.  Dundas  Grant,  and  he  agreed  that  was  what  it 
appeared  to  be. 


{November  19,  1915.) 

Otomycosis  ;    Colony  and    Microscopic    Slide   of  Aspergillus 

fumigaius. 

By  H.  L.  Whale,  F.B.(  .S 

The  fungus  was  growing  profusely  on  cerumen  on  the  floor  of  a 
radical  mastoid  cavity  in  a  male,  aged  25.  The  cavity  was  entirely 
epithehalized  and  dry,  not  eczematous.  The  patient  complained  of 
slight  itching.  The  mass  looked  like  frost-covered  grass,  white,  with 
an  obvious  glint  of  green  in  patches.  The  patient  had  not  been  living 
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Bony  Sequestrum,  believed  to  be  the  Annulus  Tympanicus, 
removed  from  the  External  Meatus  of  an  Infant,  aged 
2  Years  9  Months. 

By  H.  L.  Whale,  F.E.C.S. 

The  child  has  suffered  continuously  from  otorrhoea  since  the  age  of 
14  months. 

The  specimen  exhibited  broke  this  afternoon,  so  members  cannot 
now  see  what  it  looked  like.  I  do  not  know  whether  it  is  an  annulus  ; 
I  showed  it  to  Dr.  Dundas  Grant,  and  he  agreed  that  was  what  it 
appeared  to  be. 

(November  19,  1915.) 

Otomycosis  ;    Colony  and    Microscopic    Slide   of  Aspergillus 

fumigaius. 

By  H.  L.  Whale,  F.E.C.S. 

The  fungus  was  growing  profusely  on  cerumen  on  the  floor  of  a 
radical  mastoid  cavity  in  a  male,  aged  25.  The  cavity  was  entirely 
epithelialized  and  dry,  not  eczematous.  The  patient  complained  of 
slight  itching.  The  mass  looked  like  frost-covered  grass,  white,  with 
an  obvious  glint  of  green  in  patches.  The  patient  had  not  been  living 
d— 20 
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in  a  hot  climate  or  unhealthy  surroundings,  nor  had  he  been  putting 
oil  into  his  ear,  nor  been  in  contact  with  pigeons  or  other  birds. 
The  specimen  was  kindly  prepared  by  Dr.  St.  John  Brooks. 

DISCUSSION. 

The  PRESIDENT :  Otomycosis  sometimes  presents  a  very  curious  colour. 
I  saw  one  case  of  a  brilliant  emerald  green.  There  was  evidently  some  change 
in  the  colour  of  the  fungus,  probably  due  to  the  absorption  and  transformation 
of  some  pigment  from  the  wax. 

(In  reply  to  a  question  asked  by  Mr.  West)  :  I  should  call  this  otomycosis. 
I  do  not  know  that  the  term  has  been  exactly  defined  ;  perhaps  members  will 
give  their  definitions. 

Dr.  GRANT  :  In  old  days,  when  oil  was  much  used  in  treating  ear  con- 
ditions, otomycosis  was  said  to  be  much  more  frequent  than  now.  At  that 
time  probably  the  aspergillus  grew  in  the  oil  rather  than  in  the  tissues.  In 
the  present  case  the  cerumen  may  act  as  the  base  in  the  same  way.  I  do 
not  think  the  fact  of  the  growth  taking  place  on  cerumen  is  an  objection  to 
the  application  of  the  term   "  otomycosis." 

Professor  URBAN  PRITCHARD  :  I  have  always  been  much  interested  in  the 
subject  of  aspergillus.  I  do  not  believe  the  application  of  oil  to  the  ear  had 
any  part  in  the  causation.  I  was  on  the  look-out  for  the  condition — some 
twenty-five  years  ago— for  six  years  before  I  saw  a  case,  so  that  it  would  not 
seem  to  have  been  very  common  then.  It  is  less  common  in  England  than 
anywhere  else  in  the  world.  It  is  common  in  Switzerland  and  Austria,  and  it 
is  the  commonest  ear  condition  noticed  by  doctors  in  Bombay.  I  think  its 
incidence  is  more  to  do  with  locality.  I  have  half  a  dozen  specimens  of  the 
niger  variety  from  my  own  patients,  but  fewer  of  the  fumigatus.  I  think  the 
only  differentiation  between  fumigatus  and  flavus  is  derived  by  growing  a 
culture.  I  had  a  specimen  of  flavus  sent  me  from  New  York,  and  that  was 
yellow  under  the  microscope.  Mr.  Whale's  culture  specimen  shows  the 
fumigatus  colour  beautifully. 

Mr.  WHALE  (in  reply)  :  In  answer  to  Mr.  West's  question,  I  might  call  it 
a  case  of  fungus  growing  in  the  ear ;  it  did  not  grow  on  the  surface  epithelium 
itself.  This  specimen  is  Aspergillus  fumigatus,  whereas  the  ordinary  one  is 
Aspergillus  niger,  which  is  met  with  chiefly  in  India,  where  I  was  for  a  time. 
The  fumigatus  is  supposed  to  be  specially  met  with  in  people  who  are  brought 
into  contact  with  birds  a  good  deal,  especially  pigeons  ;  that  was  stated  by  the 
botanist  who  helped  the  pathologist  to  prepare  this  specimen.  I  showed  the 
case  because  of  it  being  the  rarer  form.  This  was  certainly  acquired  in 
England.  The  only  three  varieties.  I  could  find  mentioned  in  the  books  are: 
niger,  fumigatus,  and  malignus. 
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Keratosis  of  the  Auditory  Meatus. 
By  W.  Stuart-Low,  F.E.C.S. 

A  girl,  aged  8,  who  has  had  a  discharge  frorn  the  left  ear  for  over  a 
year.  Two  months  ago  white  spots  began  to  appear  at  the  lowest  and 
outermost  part  of  the  meatus  :  these  gradually  coalesced  and  spread  round 
the  passage,  forming  a  tough  white  ring.  Dr.  Wyatt  Wingrave  has 
examined  specimens  under  the  microscope,  and  describes  it  as  an  irritative 
keratosis  similar  to  what  is  not  uncommonly  met  with  on  the  tonsils,  and 
said  to  be  due  to  the  presence  of  a  leptothrix.  He  thinks  any  true  para- 
sitic growth  can  be  completely  excluded  in  this  case. 

Suggestions  as  regards  treatment  are  requested. 

Remarks  by  Dr.  Wyatt  Wingrave. 

A  Portion  of  Thickened  Epidermis  from  the  External  Auditory 
Meatus. — The  tissue  consists  of  closely  applied  hypertrophied  papillae 
whose  superficial  squames  show  two  changes — vacuolation  and  keratinoid 
granular  deposit.  The  dermal  papillae  do  not  appear  to  have  undergone 
any  change.  Between  the  laminae  of  the  squames  many  mycelial  threads 
are  seen,  but  ho  spores.  It  may  therefore  be  a  mycosis  associated  with 
keratosis.  Mycelial  filaments  may  be  derived  from  dirty  water  used  as 
an  injection  or  may  be  air-borne.  Still  it  must  not  be  forgotten  that 
they  closely  resemble  the  micro-organisms  of  a  ringworm.  Mycelium 
alone  is,  however,  strongly  in  favour  of  a  saprophytic  nature.  There  is 
no  evidence  of  acute  inflammation. 

DISCUSSION. 

Mr.  CLAYTON  Fox  :  I  think  this  is  a  papillomatous  condition  and  that  the 
mycelium  is  only  associated  -with  it,  not  causally.  Such  a  papillomatous  con- 
dition is  rare.  It  bears  no  resemblance  to  keratosis  ohturans.  It  is  probably 
the  result  of  irritation  from  long-standing  suppuration  of  the  ear.  I  suggest 
the  use  of  salicylic  acid  in  paroleine,  which  will  act  as  a  solvent  for  the 
epidermis  and  also  protect  the  part  from  the  irritating  discharge. 

Dr.  Dundas  Grant  :  This  is  an  extremely  rare  kind  of  case,  and  seems  to 
be  a  diffuse  warty  condition.     It  differs  from  the  classical  keratosis  obturans 
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which  Wreden  described  many  years  ago.  I  shall  be  glad  to  hear  whether 
members  have  seen  anything  like  it  before.  I  think  repeated  application  of 
a  spirituous  solution  of  salicylic  acid  would  do  good. 

The  PRESIDENT  :  Sometimes  one  sees  benefit  from  mechanical  measures, 
such  as  gauze  packing  ;  salicylic  ointment  can  be  applied  in  the  gauze 
packing. 

Mr.  STUART-LOW  (in  reply)  :  I  thank  you  for  the  remarks  about  treatment, 
as  I  was  at  a  loss  what  to  do  for  the  case,  though  I  was  inclined  to  try 
salicylic  acid,  if  I  knew  the  best  strength.  When  I  removed  a  piece  for 
examination  it  bled  profusely,  which  would  perhaps  be  an  indication  against 
scraping  as  some  members  have  suggested. 


(November  19,  1915.) 

Case    of    Fractured    Skull   with   Healed  Attic    Suppuration   of 

an  Unusual   Type. 

By  E.  D.  Davis,  E.E.C.S. 

The  patient,  an  engineer,  aged  42,  complained  of  deafness  after  a 
crushing  injury  to  the  head,  in  which  the  vertex  of  the  skull  was 
fractured,  and  an  operation  for  depressed  fracture  was  performed  oy 
Mr.  Eowntree  on  April  24.  At  the  time  of  the  accident  there  was 
haemorrhage  from  both  ears.  The  left  ear  shows  extensive  and  healed 
attic  suppuration,  revealing  a  cavity  of  considerable  size  above  and 
behind  the  tympanum.  Both  external  auditory  meatus  are  unusually 
large  in  the  region  of  the  drum.  The  deafness  is  of  the  middle-ear  type, 
and  there  is  no  history  of  the  deafness  or  of  ear  disease  previous  to  the 
accident. 

Mr.  0?  Mallet  :  I  have  not  seen  the  case,  but  it  seems  from  the  description 
to  correspond  closely  with  one  which  I  recently  had  under  my  care  at  Wool- 
wich. The  patient  was  in  the  motor  cycling  corps  and  started  out  on  duty 
one  night  and  had  an  accident.  He  recollected  nothing  of  it  until  he  recovered 
consciousness  forty-eight  hours  afterwards.  On  arriving  at  Woolwich  he  was 
complaining  of  deafness  ;  he  also  had  eye  troubles.  His  fourth,  sixth  and 
seventh  nerves  were  damaged,  and  on  examining  his  ear  I  noticed  a  large 
fissure  in  the  upper  part  of  the  tympanic  membrane  extending  into  the  roof 
of  the  tympanum.  X-ray  examination  suggested  that  there  was  a  fracture  in 
this  region. 
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Total   Occlusion  of  the  Right  External  Auditory  Meatus. 

By  L.  A.  Lawrence,  F.E.C.S. 

This  condition  was  noticed  in  a  woman,  aged  31,  who  was  sent  to 
hospital  on  account  of  pain  attributed  to  the  right  ear,  but  in  all  proba- 
bility due  to  a  carious  tooth  in  the  right  lower  jaw\  The  right  meatus  is 
occluded  by  a  smooth  partition  stretching  completely  across  the  meatus 
about  a  third  of  the  depth  from  the  surface.  Careful  examination  failed 
to  show  any  opening  whatever.  There  was  no  moisture  nor  discharge 
on  the  surface.  No  other  deformity  was  found.  The  Eustachian  tubes 
are  both  patent.  Rales  were  heard  through  a  passed  Eustachian 
catheter  on  both  sides.  The  left  ear  is  normal.  The  patient  hears  an 
acoumeter  2  in.  from  the  right  ear.  Weber's  test  indeterminate. 
Einne's  test:  Eight  ear  — ,  left  ear  +.  Schwabach  neutral.  Tuning- 
forks  :  E.  §£,  L.  16.  Monochord  :  E.  \^,  L.  \^ ,  with  noise  apparatus. 
The  condition  is  evidently  congenital,  and  the  case  is  showm  on  account 
of  the  rarity  of  the  condition. 

DISCUSSION. 

Dr.  Kelson  :  In  1901  I  showed  a  case  before  the  Otological  Society  very 
much  like  this  in  appearance.  There  the  membrane  was  cicatricial,  following 
suppuration.  It  is  somewhat  difficult  to  exclude  that  in  this  case.  There 
may  have  been  some  trouble  in  childhood  which  has  been  forgotten.  I  would 
like  to  know  what  is  the  differential  diagnosis  between  a  congenital  condition 
and  one  following  suppuration.     Possibly  this  may  be  post-suppurative. 

Dr.  DUNDAS  GRANT  :  In  this  case  there  is  absence  of  a  history  of  suppura- 
tion. I  had  a  case  not  long  ago  which  was  almost  identical  with  it,  and 
it  was  one  in  which  pure  carbolic  acid  had  been  put  in  by  mistake  for 
carbolized  glycerine,  and  the  resulting  erosion  led  to  occlusion.  The  hearing 
was,  however,  so  much  improved  by  the  use  of  the  Eustachian  catheter  that 
there  seemed  to  be  no  justification  for  cutting  through  the  diaphragm  as  one 
would  otherwise  have  been  inclined  to  do,  and  I  think  the  middle  ear  behind 
it  was  sound.  As  a  rule  in  congenital  cases  there  is  some  concomitant  defect 
of  development  in  the  auricle  or  face,  or  the  Eustachian  tube.  In  the  present 
case  everything  except  the  diaphragm  seems  perfect,  and  I  think  there  must 
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have  been  some  traumatic  cause  for  the  condition  early  in  childhood.  My  idea 
of  treatment  would  be  to  make  a  small  opening  in  the  thinnest  part  of  it  and 
insert  a  fine  tangled  tent,  small  at  first  and  then  gradually  increased.  I  think 
that  is  more  likely  to  cause  dilatation  than  cutting  it  into  quadrants  and 
stitching  up  the  small  triangular  portions  as  is  so  beautifully  described  in  some 
of  the  fold  text-books.  May  I  ask  for  an  explanation  of  the  numerical 
nomenclature  used  in  the  notes  of  the  case  in  regard  to  the  monochord  ? 

Dr.  DAN  McKENZIE  :  Last  year  I  showed  a  case  very  closely  resembling 
this.  There  was  a  definite  history  of  suppuration  in  the  ear  during  childhood. 
Probably  the  present  case  is  not  congenital  but  is  produced  as  the  result  of 
ulceration  of  the  external  meatus  or  by  traumatic  means.  The  congenital 
conditions  with  which  we  are  familiar  do  not  resemble  the  appearance  here. 

Dr.  H.  J.  BANKS  DAVIS :  I  thought  it  was  so  hard  that  it  might  be  solid 
bone.  I  think  a  skiagram  should  be  taken  of  it  to  see  whether  there  is  any 
meatus  behind  it. 

Mr.  CLAYTON  Fox  :  There  seems  to  be  a  ring  of  solid  bone  round  the 
periphery,  1  or  2  mm.  in  width.  I  think  it  is  likely  to  be  a  congenital 
case  because  it  is  so  definite  and  symmetrical. 

Mr.  Sydney  Scott  (replying  for  Mr.  Lawrence) :  I  think  the  atresia  may 
be  due  to  adhesions  in  early  post-natal  life.  The  obstructing  tissue  is  not  of 
bony  hardness — it  can  be  easily  indented  with  the  probe.  The  tuning-fork 
tests  are  carried  out  with  Bezold's  fork  and  the  steel  monochord.  The  former 
figures  represent  the  lowest  audible  vibration  frequency  at  maximum  ampli- 
tude ;  the  latter  figures  represent  centimetres  and  indicate  the  length  of  wire 
used  to  produce  the  highest  tone  audible  by  air  and  by  bone  conduction,  the 
lower  of  the  two  figures  refers  to  bone  conduction.  I  think  Mr.  Lawrence 
will  agree  with  Dr.  Kelson's  suppositions. 


(November  19,  1915.) 

Case   of  Cartilaginous   Overgrowth  after  the   Radical  Mastoid 

Operation. 

By  W.  M.  Mollison,  M.C. 

H.  C,  aged  15,  has  suffered  from  chronic  otorrhoea  for  years,  and 
has  had  several  operations.  Two  years  ago  a  radical  mastoid  operation 
was  performed  on  the  left   ear.     A  few  months  later  a  cartilaginous 
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nodule  appeared  at  the  concho-ineatal  junction,  and  has  grown  to  its 
present  size  slowly.  Suppuration  has  continued  in  spite  of  operation, 
and  now  the  mass  of  cartilage  is  obstructing  the  meatus.1 


(November  19,  1915.) 

Case    of    Audible    Tinnitus. 

By  W.  M.  Mollison,  M.C. 

Patient,  a  boy,  aged  9,  complained  a  few  days  ago  of  a  "  ticking  " 
in  his  ears ;  his  mother  noted  that  she  could  hear  the  noise  herself. 
There  is  an  easily  audible  ticking  in  the  left  ear,  very  clearly  heard 
through  an  otoscope ;  it  is  not  synchronous  with  the  pulse,  and  is  much 
less  audible  when  the  boy's  mouth  is  open  ;  a  similar  noise  is  to  be 
heard  in  the  right  ear,  but  much  less  loud.  The  boy  has  retracted 
membranes,  and  large  tonsils,  and  adenoids.  The  noise  is  presumably 
due  to  irregular  contractions  of  the  tensor  tympani.1 


{November  19,  1915.) 

Transparencies    of    Microscopical    Sections   through    the 
Temporal  Bone,  from  a  Case  of  Otosclerosis. 

By  A.  A.  Gray,  M.D. 
Four  photographic  negatives  illustrating  bony  changes  in  otosclerosis. 


Discussion  on  these  cases  was  postponed  to  the  next  meeting  of  the  Section. 
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DISCUSSION    ON    SKIN-GRAFTING     IN     MASTOID 

OPERATIONS. 

Opened  by  H.  J.  Marriage,  F.E.C.S. 

Mr.  President  and  Gentlemen, — 

In  the  first  place,  I  wish  to  express  my  thanks  to  our  Council 
for  the  honour  they  have  done  me  in  asking  me  to  open  this  discussion, 
and  I  much  regret  that,  owing  to  the  large  amount  of  time  which  we 
are  all  spending  in  the  treatment  of  the  wounded,  I  have  been  unable  to 
refer  to  the  literature  of  the  subject  as  much  as  I  could  wish.  I  there- 
fore propose  to  deal  chiefly  with  my  own  personal  experiences,  in  the 
hope  that  other  members  will  speak  of  their  methods  and  results,  so 
that  we  can  form  some  definite  opinion  as  to  whether  skin-grafting 
is  the  best  form  of  treatment  in  these  difficult  mastoid  operations. 

In  the  first  place,  as  regards  cases  of  acute  mastoiditis,  where  the 
antrum  and  mastoid  cells  are  opened  up  without  any  interference  with 
the  tympanum,  I  think  it  is  quite  evident  that  skin-grafting  is  not 
advisable,  as  the  object  aimed  at  is  to  get  free  drainage  and  to  allow  the 
cavity  formed  to  fill  up  as  much  as  possible  with  granulation  tissue  and 
new  bone. 

The  cases  for  which  skin-grafting  is,  in  my  opinion,  most  advan- 
tageous are  those  of  chronic  mastoid  disease,  and  I  propose  to  devote 
most  of  the  time  allotted  to  me  in  discussing  the  treatment  of  these 
cases  by  skin-grafting,  both  primary  and  secondary.  As  far  as  I  can 
trace,  skin-grafting  in  the  radical  mastoid  operation  was  first  brought 
forward  by  Siebenmann  in  an  article  in  the  Berliner  klinische  Wochen- 
schrift  in  1893,1  who  suggested  applying  a  graft  some  two  or  three  weeks 
after  the  primary  operation.  In  1897  Denker  advised  in  certain  cases 
the  application  of  Thiersch  grafts  two  to  four  weeks  after  the  primary 
operation,  and  in  1903  I  saw  Jansen  applying  small  grafts  with  intervals 
between  each  piece  of  skin  at  the  time  of  the  original  operation,  and 
I  believe  he  had  been  doing  this  for  a  year  or  more.  I  think,  however, 
that  the  chief  credit  for  this  form  of  treatment  belongs  to  Mr.  Charles 

1  Berl.  klin.  Woclienschr.,  1893,  xxx,  pp.  44,  45. 
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Ballance,  who  brought  the  subject  prominently  before  our  profession  in 
the  very  instructive  paper  which  he  read  before  the  Royal  Medical  and 
Chirurgical  Society  on  January  23,  1900. l  In  this  paper  he  recom- 
mended the  application  of  one  or  more  large  Thiersch  grafts  to  the 
cavity  about  a  week  or  ten  days  after  the  performance  of  the  radical 
operation.  Since  that  time,  many  suggestions  have  been  made  as  to 
how  and  when  the  graft  should  be  applied,  and  I  will  now  shortly 
mention  some  of  the  different  methods. 

Ballance's  original  method  was  to  cut  a  large  Thiersch  graft  3  in. 
bv  2  in.  from  the  inner  part  of  the  thigh,  and,  by  means  of  a  large 
section  lifter  similar  to  that  used  in  the  making  of  microscopic  slides, 
to  transfer  this  to  the  mastoid  cavity  ;  by  the  use  of  a  glass  pipette  the 
graft  was  then  sucked  into  position  so  as  to  line  accurately  the  whole 
cavity,  a  second  smaller  graft  was  applied  to  the  soft  parts  behind 
the  ear,  and  one  end  brought  through  the  meatus,  this  graft  being 
made  to  cover  the  raw  surface  of  the  posterior  meatal  wall  from  which 
the  concho-meatal  flap  had  been  cut.  Gold  leaf,  or  some  other  form 
of  protective,  was  then  applied  to  the  surface  of  the  graft,  and  small 
sponges  with  a  strip  of  gauze  next  inserted  to  keep  the  graft  in  position. 
As  a  modification  of  this  method,  Milligan  proposed  "to  fill  the  mastoid 
cavity  with  normal  salt  solution,  floating  the  graft  upon  the  fluid  and 
then  sucking  up  the  fluid  per  meatum  with  a  large  pipette.  As  the  fluid 
is  withdrawn  the  graft  sinks  into  the  cavity,  and  ultimately  comes  to  lie 
in  accurate  apposition  with  its  granulating  walls."  2  Another  method 
is  to  use,  instead  of  a  lifter,  a  piece  of  crepe  tissue,  upon  which  the 
graft,  with  its  cut  surface  facing  upwards,  is  carefully  spread.  The 
crepe  is  then  gathered  up  and,  with  the  graft  still  clinging  to  it,  is 
inserted  into  the  operation  cavity  by  way  of  the  auditory  meatus  and, 
with  the  aid  of  a  probe,  spread  over  its  walls. 

In  1903  I  saw  Politzer  employ  the  following  method  so  as  to  avoid 
reopening  the  post-aural  wound.  He  made  use  of  a  glass  tube  with 
a  bulb  at  the  end  of  it,  in  which  were  several  small  holes  ;  a  small 
graft,  which  was  cut  under  local  anaesthesia,  was  placed  over  the  end 
of  the  bulb  with  the  epidermal  surface  against  the  glass,  and  after  the 
bulb  had  been  introduced  into  the  ear  through  the  meatus  the  graft 
whs  blown  into  position.  Several  small  grafts  were  employed,  and  the 
cavity  then  plugged.  A  similar  method  has  also  been  advocated  by 
Dr.  Stoddart  Barr. 

1  Med.-Chir.  Trans.,  1900,  lxxxiii,  pp.  125-165   [Discussion,  p.  173]. 
-  "Diseases  of  the  Ear,"  by  Milligan  and  Wingrave,  p.  338. 
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I  now  wish  to  say  a  few  words  with  regard  to  the  cutting  of  the 
skin-grafts.  This,  I  believe,  has  caused  some  surgeons  a  good  deal  of 
trouble,  and  is  probably  one  of  the  reasons  why,  at  times,  good  results 
have  not  been  obtained,  as  the  grafts  cut  have  been  much  too  thick. 
The  method  I  employ  is  to  place  the  thigh  in  the  abducted  and  everted 
position,  and  to  put  a  small  sandbag  under  the  lower  end  of  it  so  as  to 
get  a  flat  surface.  My  assistant  then  places  the  ulnar  surface  of  his 
hand  about  3  in.  above  the  knee  and  draws  the  skin  downwards  towards 
the  knee  as  much  as  possible.  With  my  left  hand  I  make  counter 
traction  towards  the  hip,  so  as  to  get  the  skin  fujly  stretched,  and  then, 
with  a  hollow-ground  razor  which  is  about  half  as  large  again  as  the 
ordinary  shaving  razor,  I  cut  a  thin  graft  about  3  in.  long  and  2  in. 
wide,  always  cutting  towards  the  knee.  Various  methods  have  been 
suggested  with  the  idea  of  making  this  part  of  the  operation  easier  ; 
for  example,  Waggett  recommended  painting  the  skin  with  "newskin"  ; 
Wyatt  Wingrave  with  a  solution  of  celloidin  in  acetone  (10  per  cent.), 
and  Deanesly  advised  applying  sticking-plaster  to  the  thigh  before 
cutting  the  graft,  and  I  believe  from  America  came  the  suggestion  that 
a  piece  of  board  should  be  used  instead  of  the  assistant's  hand  to  keep 
the  skin  on  the  stretch  so  as  to  get  a  more  level  surface,  but  I  think 
none  of  these  aids  are  really  necessary  after  a  very  little  practice. 

Having  mentioned  the  methods  of  cutting  and  applying  the  graft, 
I  now  wish  to  discuss  the  advantages  and  disadvantages  of  skin-grafting. 
The  advantages,  in  my  opinion,  are  : — 

(1)  The  cavity  heals  much  more  quickly  than  by  other  methods. 

(2)  Contraction  of  the  cavity  and  stenosis  are  prevented,  and  at  the 
same  time  there  is  no  possibility  of  granulations  extending  across  various 
parts  of  the  cavity,  and  so  shutting  off  cavities  which  remain  unhealed 
and  cause  persistent  discharge. 

(3)  The  patient  is  spared  a  large  amount  of  pain  which  formerly 
was  caused  by  firmly  plugging  the  raw  surface  of  the  mastoid  cavity. 

(4)  Both  the  patient  and  surgeon  are  saved  much  time  and  trouble, 
as  about  ten  days  after  the  grafting  operation  the  patient  is  able  to  do 
nearly  all  that  is  necessary  for  himself  and  only  see  his  surgeon  once 
a  week ;  and  the  patient  is  thus  able  to  return  to  work  much  earlier  than 
when  he  was  obliged  to  attend  daily  for  treatment. 

(5)  The  surgeon  is  not  worried  by  having  to  make  complicated 
meatal  flaps,  many  of  which  cause  much  deformity  of  the  concha,  and 
when  made  are  often  difficult  to  keep  in  position,  as  all  that  is  necessary 
is  to  remove  sufficient  of  the  posterior  meatal  wall  to  ensure  easy  access 
to  the  antrum  and  mastoid  cavity. 
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The  method  I  usually  employ  is  to  make  an  incision  at  the  junction 
of  the  posterior  meatal  wall  and  the  concha,  and  a  second  incision  along 
the  middle  of  the  floor  of  the  meatus,  and,  after  cutting  away  some 
of  the  subcutaneous  tissues,  to  suture  with  catgut  the  flap  so  formed 
to  the  soft  parts  immediately  behind  the  ear,  so  that  the  skin  surface 
of  the  flap  looks  toward  the  mastoid  cavity. 

(6)  In  a  large  proportion  of  cases  the  Eustachian  tube  is  closed,  and 
reinfection  via  the  tube  is  thus  prevented. 

As  regards  the  objections  to  skin-grafting,  it  has  been  pointed  out 
that  it  is  impossible  to  get  the  cavity  aseptic,  but  in  practice  it  has  been 
found  that  this  makes  no  difference  and  that  in  99  out  of  every  100  cases 
the  graft  takes  perfectly  well,  and  that  even  in  the  exceptional  cases, 
when  the  grafting  is  not  a  complete  success,  islets  of  cells  are  left  behind 
from  which  the  skin  quickly  grows  over  the  cavity.  At  the  same  time 
I  should  like  to  point  out  that  in  performing  the  radical  ^mastoid 
operation  it  is  essential  thoroughly  to  open  up  all  depressions  in  the 
bone,  so  as  to  make  sure  that  septic  cavities  are  not  left  behind  the 
graft  ;    it  is  also  necessary  that  the  graft   should  be  extremely  thin. 

With  regard  to  the  hearing,  Ballance  in  his  original  paper  stated 
that  he  found  the  result  much  the  same  as  after  the  older  method  of  dry 
gauze  tamponning,  and  in  a  later  note  added  that  the  result  was  better 
than  in  the  older  method,  attributing  this  to  the  very  thin  layer  of  tissue 
which  formed  over  the  fenestra  ovalis.  In  a  paper  published  in  the 
Lancet  on  August  17,  1912,  Ballance  also  states  that  75  per  cent,  of 
a  number  of  private  cases  tested  showed  remarkably  good  hearing  as  the 
result  of  the  operation.  Grafting  certainly  has  one  small  disadvantage, 
and  that  is  that  the  cavity  is  very  liable  to  become  filled  with  a  collection 
of  cerumen  and  epithelium  which,  if  left,  may  cause  ulceration  of  the 
skin  surface ;  but  the  collection  is  easily  removed,  and,  if  done  regularly 
once  or  twice  a  year,  no  harm  results. 

I  next  wish  to  consider  the  question  of  primary  skin-grafting — i.e., 
the  application  of  a  graft  at  the  time  of  the  original  mastoid  operation. 
I  first  tried  this  method  in  March,  1908,  and  since  then  have  used  it 
regularly  in  uncomplicated  cases  of  chronic  mastoid  disease ;  but  I  do 
not  use  it  in  cases  of  acute  mastoid  disease,  where  it  is  necessary  to 
perform  a  radical  -mastoid  operation,  preferring  in  these  cases  to  do  the 
skin-grafting  at  a  later  date. 

The  advantages  of  the  primary  skin-grafting  are,  in  my  opinion  : — 

(1)  Seven  to  ten  days  are  saved  in  the  convalescence  of  the  patient. 

(2)  It  does  away  with  the  necessity  of  a  second  anaesthetic,  which 
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many  patients  so  much  dread,  and  I  think  that  having  two  anaesthetics 
so  close  together  did  affect  the  patient's  general  health,  especially  in  the 
case  of  those  who  were  very  nervous. 

The  method  I  employ  is  as  follows  :  I  first  perform  the  ordinary 
radical  mastoid  operation,  taking  care  to  remove  as  far  as  possible  every 
trace  of  disease,  and  exposing  the  dura  of  the  middle  fossa  and  the 
lateral  sinus  if  I  am  not  quite  satisfied  with  the  appearance  of  the  bone 
lying  in  contact  with  these.  After  cutting  a  meatal  flap  I  then  scrape 
out  the  tympanum,  removing  the  whole  of  the  mucous  membrane  except 
a  very  small  margin  around  the  stapes,  after  which  the  opening  of  the 
Eustachian  tube  is  curetted  with  a  small  sharp  spoon.  In  order  to 
disinfect  the  cavity  and  check  the  bleeding,  I  next  pour  in  hydrogen 
peroxide  (20  vols.)  which  is  left  in  for  two  or  three  minutes,  and  then 
syringed  out  with  normal  saline  at  105°  F.  This  is  done  three  times. 
The  cavity  is  immediately  plugged  with  gauze,  the  plug  being  left  in 
while  the  graft  is  cut  and  only  removed  when  everything  is  quite  ready 
for  applying  the  graft,  which  is  got  into  position  by  means  of  the  suction 
apparatus  recommended  by  Mr.  Ballance,  and  kept  in  place  by  the 
immediate  insertion  of  a  long  strip  of  ribbon  gauze,  J  in.  in  width, 
on  which  has  been  dusted  some  aristol  powder  to  prevent  the  discharge 
from  becoming  offensive.  Xo  protective  of  any  kind  is  used.  The 
end  of  the  gauze  is  passed  through  the  meatus,  and  the  free  end  of  the 
graft  which  is  lining  the  posterior  part  of  the  cavity  is  folded  over  the 
plug  and  also  brought  out  through  the  meatus,  so  as  to  cover  its  cut  edge. 
After  ligaturing  the  vessels,  which  have  been  caught  with  artery  forceps 
during  the  operation,  the  skin  opening  is  sutured,  bringing  the  ear  back 
into  its  normal  position.  The  plug  is  left  untouched  until  the  fourth 
day  after  the  operation,  when  it  is  withdrawn  and  the  cavity  syringed 
out  with  a  weak  solution  of  hydrogen  peroxide,  a  small  piece  of  ribbon 
gauze  being  again  lightly  inserted  to  soak  up  the  discharge.  The  same 
treatment  is  continued  daily  for  about  one  week,  when  all  plugging  is 
stopped,  and  plain  hydrogen  peroxide  (10  vols.)  is  dropped  in  twice  daily, 
and  the  patient  seen  at  intervals  of  about  seven  days,  so  that  any  small 
areas  which  are  granulating  too  freely  can  be  cauterized  with  silver 
nitrate  or  scraped  with  a  sharp  spoon.  The  superficial  part  of  the  graft 
gradually  separates,  and  usually  comes  away  when  the  ear  is  syringed, 
but  it  may  be  necessary  to  remove  it  with  forceps.  When  the  cavity 
is  nearly  healed  I  often  prescribe  rectified  spirit,  or  equal  parts  of 
hydrogen  peroxide  (20  vols.)  and  rectified  spirit,  so  as  to  harden  up 
the  skin  surface. 
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In  my  opinion,  primary  skin-grafting  is  to  be  preferred  to  blood-clot 
dressing,  as  in  the  latter  method,  in  addition  to  the  risk  of  the  clot 
becoming  infected  and  breaking  down,  the  granulations  formed  in  some 
individuals  are  liable  to  become  too  exuberant,  and  instead  of  being 
transformed  into  a  glistening  membrane  have  a  tendency  to  fill  the 
whole  cavity  with  fibrous  tissue,  causing  obstruction  of  the  round  and 
oval  windows.  In  any  case  I  think  it  is  better  to  have  the  cavity  lined 
with  healthy  skin  rather  than  with  cicatricial  tissue.  With  regard  to 
scarlet  red  and  similar  substances,  the  chief  objections  are  that  constant 
attention  is  required  and  that  pockets  are  liable  to  form  owing  to  granu- 
lations from  different  parts  of  the  cavity  fusing  together.  This  method 
may  perhaps  be  useful  for  the  healing  of  granulating  areas  when  the 
graft  has  not  taken  well,  but  I  shall  be  pleased  to  hear  the  opinions 
of  members  who  have  had  a  large  experience  of  these  methods. 

When  first  performing  primary  grafting  in  1908,  I  kept  notes  of  the 
first  fifty  cases,  and  I  have  referred  to  these  to  see  how  long  each  case 
took  to  heal — i.e.,  for  the  cavity  to  become  completely  covered  with  skin 
and  absolutely  dry.  In  these  cases  the  plug  put  in  at  the  time  of 
the  operation  was  left  in  for  seven  days  instead  of  four  as  now,  and 
though  I  cannot  give  exact  figures  for  a  series  of  my  later  cases,  I  feel 
certain  that  my  results  now  are  considerably  better  than  they  were 
in  1908,  as  I  pay  more  attention  to  the  posterior  meatal  wall,  removing 
as  far  as  possible  any  exposed  portion  of  cartilage,  because  I  found  that 
this  was  responsible  for  the  delay  in  healing  in  the  majority  of  cases. 
Of  these  fifty  cases,  seven  were  lost  sight  of  after  leaving  hospital,  as 
five  returned  to  the  country  and  were  not  seen  again,  and  two  failed 
to  attend  for  treatment,  so  I  propose  to  deal  with  the  remaining  forty- 
three.  Of  these,  one  healed  in  nineteen  days,  one  in  twenty-one  days, 
six  in  one  month,  one  in  five  weeks,  seven  in  six  weeks,  seven  in  seven 
weeks,  five  in  two  months,  six  in  two  and  a  half  months,  one  in  three 
months,  one  in  three  and  a  half  months,  three  in  four  months,  one  in 
four  and  a  half  months,  two  in  five  months,  and  one  in  nine  months, 
so  that  you  will  observe  that  thirty-four  out  of  the  forty-three  cases 
were  healed  in  two  and  a  half  months  or  under.  Of  the  other  nine  cases, 
caries  of  the  internal  wall  of  the  tympanum  caused  the  delay  in  four — 
viz.,  one  of  three  and  a  half  months,  one  of  four  months,  one  of  four  and 
a  half  months,  and  one  of  nine  months;  caries  of  the  floor  of  the  aditus  in 
one  of  four  months,  and  of  the  posterior  cartilaginous  meatus  in  the  other 
four  cases — viz.,  one  of  three  months,  one  of  four  months,  and  two  of 
five  months,  and  in  one  of  these  (the  case  which  took  four  months)  the 
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delay  was  partly  caused  by  the  patient  stopping  away  for  two  months 
soon  after  leaving  hospital. 

I  should  like  to  mention  that  in  these  fifty  cases,  the  dura  of  the 
middle  fossa  was  exposed  in  twenty-five,  the  lateral  sinus  in  two,  and 
both  the  dura  of  the  middle  fossa  and  the  lateral  sinus  in  fifteen,  so 
that  in  forty-two  out  of  the  fifty  cases  there  was  exposure  of  some  part 
of  the  dura.  In  no  case  did  I  have  to  remove  the  graft  on  account  of 
suppuration. 

I  have  also  looked  into  the  important  question  of  hearing,  though 
unfortunately  only  a  watch  was  employed.  Of  the  forty-three  cases 
which  I  was  able  to  follow  until  they  were  completely  healed,  I  found 
that  two  had  internal  ear  deafness  before  operation,  and  in  two  more 
the  original  hearing  was  not  noted;  I  can  therefore  only  deal  with  thirty- 
nine.  Of  these  the  hearing  improved  in  twenty-nine  (74'3  per  cent.), 
deteriorated  in  eight  (20*5  per  cent.),  and  remained  unaltered  in  two 
(5 '2   per  cent.). 

The  results  given  by  Grunert,  after  the  tamponning  method  were  : 
improved,  55  percent.  ;  unaltered,  39  per  cent.  ;  diminished,  6  percent. ; 
and  by  Stacke,  who  employed  the  same  method  :  improved,  36  per  cent. ; 
unaltered,  57  per  cent. ;  diminished,  7  per  cent. 

I  must  lastly  say  a  few  words  with  regard  to  the  cases  of  chronic 
mastoid  disease  where  complications  are  present.  If  there  is  a  fistula 
in  the  bony  wall  of  the  semicircular  canal,  without  damage  to  the 
membranous  canal,  I  apply  a  primary  graft,  and  in  the  series  of  cases 
I  have  just  mentioned  there  wTere  two  cases  of  bony  fistula ;  one  was 
perfectly  healed  in  six  weeks,  and  the  other  returned  to  the  country  at 
the  end  of  three  weeks,  when  the  cavity  was  healed  except  for  the 
posterior  cartilaginous  meatus,  which  was  still  granulating.  Both  cases 
were  relieved  from  the  giddiness  with  which  they  suffered  before 
operation. 

In  cases  of  suppuration  of  the  internal  ear,  I  do  not  apply  a  graft,  as 
the  object  of  the  operation  is  to  obtain  free  drainage,  and  I  think  that 
the  application  of  a  graft  is  very  liable  to  defeat  this  object. 

The  Peesident. 

We  are  very  much  obliged  to  Mr.  Marriage  for  the  clear  way  in 
which  he  has  put  this  matter  before  us.  Historically,  I  was  interested 
to  hear  him  mention  Siebenmann  as  being  the  first  to  employ  these 
grafts,  because  I  saw  those  cases  when  I  was  studying  under  Bezold  at 
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Munich.  With  regard  to  Mr.  Marriage's  remarks  concerning  secondary 
grafting,  I  tried  that  method  a  few  times,  but  never  used  it  much. 
I  gave  it  up  long  before  primary  grafting  was  introduced,  as  I  was  dis- 
appointed. Moreover,  I  found  that  patients  disliked  a  second  operation, 
requiring"  a  second  anaesthetic.  Of  primary  grafting  I  have  not  had 
experience,  but  I  have  used  a  method  of  my  own,  which,  however,  has 
not  yet  been  published.  The  method  is  as  follows:  Immediately  after  the 
mastoid  operation,  I  scrape  a  considerable  area  of  skin  on  the  forearm, 
after  having  made  the  area  aseptic  (but  not  with  iodine) ,  and  I  spread  the 
pulpy  mass,  consisting  of  epithelial  cells  and  blood,  on  to  little  sponges, 
or,  preferably,  on  to  gutta-percha  tissue,  as  one  would  spread  butter  on 
to  bread.  They  are  then  pressed  down  on  to  the  bony  surface,  the 
sponges  or  gutta-percha  tissue  being  removed  at-  the  first  dressing. 
At  the  end  of  the  first  week  or  fortnight  one  would  think  there  was 
no  difference  in  the  wound  compared  with  an  ungrafted  one,  but  after 
that  period  epidermis  rapidly  begins  to  appear  in  the  form  of  islands 
which  coalesce,  and  the  whole  bony  surface  is  soon  covered.  With 
regard  to  exposure  of  the  dura  mater,  I  always  do  that  purposely, 
because  I  expect  it  to  be  a  more  likely  site  for  the  grafted  material  to 
live  upon.  With  regard  to  removing  the  packing  on  the  fourth  day  after 
operation,  that  was  the  day  which  I  also  hit  upon  quite  independently. 
At  first  I  only  allowed  two  days,  and  gradually  worked  up  to  the  fourth, 
whilst  Mr.  Marriage  worked  the  other  way  from  a  larger  number  of 
days.  I  find  the  use  of  scarlet  red  helps  considerably,  and  it  is  probably 
more  useful  in  my  method  than  it  is  likely  to  be  in  Mr.  Marriage's ;  in 
mine  it  helps  the  cells  to  radiate  from  the  little  islets  which  are  formed. 
I  first  used  scarlet  red  as  an  ointment ;  now  I  employ  it  as  a  powder 
mixed  with  boracic  acid,  in  the  proportion  of  1  to  8. 

I  generally  scrape  from  the  forearm  with  a  long  amputation  knife  ; 
what  I  implant  is  a  mixture  of  blood  and  epithelial  cells,  and  looks  like 
soft  pink  paste.  In  my  early  cases,  I  not  only  grafted  at  the  time  of 
the  operation,  but  at  subsequent  dressings  also. 

Mr.  C.  E.  West. 

I  think  the  meeting  has  been  fortunate  in  having  Mr.  Marriage  to 
introduce  this  discussion.  The  points  of  interest  seem  to  be,  firstly, 
those  concerning  technique ;  and  secondly,  the  pros  and  cons.  With 
regard  to  technique,  it  is  best  for  each  person  to  say  what  he  does.  To 
take  the  graft,  I  use  any  razor  which  is  sharp:  if  I  have  any  doubt  about 
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it  I  shave  myself  with  it  on  the  morning  of  the  operation  :  it  is  no  good 
to  trust  to  the  instrument-maker  to  sharpen  it.  The  Thiersch  knife  I 
consider  a  badly  balanced  and  unsatisfactory  implement.  The  next 
essential  is  to  have  a  light  hand.  I  do  as  thorough  an  operation  as  I 
know ;  I  remove  the  posterior  bony  meatal  wall  as  low  as  I  dare.  I  do 
not  make  a  point  of  exposing  the  dura  mater,  but  I  do  not  mind  whether 
it  is  exposed  or  not.  I  clean  the  cavity  out  as  far  as  I  can  by  packing 
it  with  dry  gauze,  and  I  tampon  it  with  gauze  wrung  out  in  1  in  1,000 
adrenalin.  Then  I  cut  the  graft.  I  take  it  up  with  two  fingers,  and 
spread  it  out  until  it  lies  in  contact  with  the  wall  of  the  cavity ;  then 
I  tampon  it  into  place  with  gauze  wrung  out  in  paroleine  and  bismuth 
subnitrate,  which  prevents  putrefactive  organisms  multiplying,  while 
the  paroleine  greatly  aids  the  ease  of  extraction  of  the  plug  afterwards. 
I  bring  the  ends  out  through  the  meatus,  I  form  a  flap,  which  I  think 
is  Ballance's  original  flap.  It  is  most  important  to  have  an  adequate 
opening  ;  and  if  you  keep  a  long,  firm  even  curve  in  the  incision,  there 
is  nothing  lacking  in  aesthetic  effect.  It  is  necessary  to  pare  the  flap 
as  thin  as  possible.  It  is  a  marvel  to  me  how  primary  grafts  take  on 
a  new  raw  bony  surface.  What  I  find  most  difficult  is  to  get  sufficiently 
close  apposition  between  the  graft  and  the  relatively  soft  tissue  of  the 
deeper  surface  of  the  concha  ;  it  is  there  that  I  get  most  persistent 
granulations.  With  regard  to  the  contra-indications,  I  agree  with  Mr. 
Marriage  that  one  would  not  graft  a  confessedly  infected  labyrinth  ; 
and  I  will  go  much  further.  I  used  to  think  it  was  safe  to  graft  a  case 
of  canal  fistula  in  which  I  had  good  reason  to  suppose  that  the  peri- 
osteum of  the  canal  was  intact  ;  but  I  lost  two  cases  from  meningitis 
owing  to  doing  that,  and  I  have  not  done  it  since.  And  I  do  not  now 
graft  a  case  which  has  had  undoubted  symptoms  of  vertigo,  wThether 
inspection  revealed  a  labyrinth  lesion  or  not. 

With  reference  to  the  pros  and  cons,  in  a  routine  case  of  chronic 
disease  which  will  not  get  well  without  operation,  I  think  one  saves 
time,  on  the  whole,  by  primary  grafting,  and  in  fewer  cases  are  there 
troubles  afterwards  when  this  is  done.  I  do  not  think  the  results 
brought  forward  are  more  than  impressions,  but  I  think  one  gets  better 
hearing  after  grafting,  as  a  rule,  than  without  grafting.  I  think  it  is 
because  in  a  proportion  of  the  latter  cases  there  is  a  filling  up  of  the 
tympanum.  We  shall  not  form  conclusions  on  this  until  we  have  an 
elaborate  series  of  cases  in  which  operation  has  been  carried  out  under 
the  same  conditions,  and  there  is  a  complete  record  of  the  hearing 
power  before  and  after  operation.     I  do  not  think  it  suffices  to  group 
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cases  as  "improved  "  and  "not  improved."  I  think  that  if  you  do  the 
radical  mastoid  operation  on  a  patient  whose  hearing  was  good  before 
the  operation,  you  will  nearly  always  find  his  hearing  is  reduced  after- 
wards. On  the  average,  I  think  the  hearing  is  not  much  altered  either 
way.  If  you  operate  upon  a  patient  who  had  pure  middle-ear  deafness, 
there  is  a  chance  of  improved  hearing  after  the  performance  of  the 
mastoid  operation.  If  there  is  not  much  cicatricial  tissue  in  the 
tympanum,  I  do  not  think  it  matters  much  whether  you  have  grafted 
or  not. 

I  should  like  to  hear  the  views  of  other  members,  particularly  with 
regard  to  the  dangers  of  skin-grafting  in  cases  of  possible  infection  of 
the  labyrinth,  a  matter  which  impresses  me  more  than  anything  else  in 
regard  to  primary  skin-graftings. 

Mr.  Sydney  Scott. 

Mr.  Marriage's  paper  is  a  very  interesting  one,  and  impresses  upon 
me  the  similarity  of  our  experiences  and  views.  I  prefer,  however,  to 
transfer  the  graft  by  moulding  it  over  gauze  and  packing  it  directly 
into  the  cavity,  and  have  discontinued  the  use  of  paroleine  mentioned 
by  Mr.  West  because  of  the  possibility  of  a  thin  film  intervening 
between  the  graft  and  bone  and  preventing  intimate  contact.  Age 
presents  no  contra-indication,  and  when  it  is  impossible  to  obtain  a 
graft  from  a  wasted  infant  the  graft  is  taken  from  a  more  robust 
subject.  Special  treatment  is  necessary  after  skin-grafting  on  account 
of  the  formation  of  casts  of  epithelium  which  accumulate  in  the  cavity 
afterwards.  Will  the  President  say  whether  this  occurs  after  his 
method  of  grafting  ?  [The  President  :  Yes,  it  does,  but  I  find  that 
time  puts  it  right.]  Patients  should  attend  regularly  every  three 
months,  whether  they  feel  any  complaint  or  not,  after  the  radical 
mastoid  and  skin-grafting  operation,  for  the  purpose  of  removing  this 
epithelial  accumulation,  otherwise  ulceration  is  apt  to  occur  beneath. 
After  a  year  or  so  the  epithelial  accumulations  are  much  less  trouble- 
some. Like  Mr.  Marriage,  I  do  not  hesitate  to  apply  a  graft  over  a 
fistula  of  the  external  semicircular  canal  when  the  labyrinth  is  properly 
functioning,  and  I  have  never  seen  bad  results  from  doing  so.  Where 
it  is  intended  to  drain  the  labyrinth  for  suppuration  in  it,  I  do  not 
graft  over  the  labyrinth,  nor  after  opening  the  internal  auditory  meatus, 
as  in  the  translabyrinthine  operation  ;  in  these  cases  I  confine  the  graft 
to  the  mastoid  area.  Favourable  results  can  be  obtained  even  when 
an  extra-dural  abscess  has  been  opened  by  grafting  after  completing 
d— 21 
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the  radical   mastoid    operation,  but    naturally  one    cannot   employ  the 
same  technique  in  every  case. 

The  President's  method  of  grafting  seems  so  simple  that  I  intend 
to  try  it  upon  the  next  opportunity. 

Mr.  Mark  Hovell. 

Most  of  my  cases  have  been  treated  by  grafting,  and  therefore  I 
cannot  draw  a  comparison  from  experience  between  cases  which  have 
and  those  which  have  not  been  grafted.  I  think  success  greatly 
depends  on  the  thinness  of  the  graft.  With  regard  to  flattening  the 
surface  from  which  the  graft  is  to  be  taken,  I  think  the  application  of 
a  paper-knife  or  some  other  straight  edge  draws  the  skin  tighter  and 
flatter  than  using  the  hand.  AYith  regard  to  accumulations 'of  cerumen 
and  skin,  I  agree  that,  as  time  goes  on,  the  quantity  lessens ;  they  are 
universally  present,  and  it  is  important  that  they  should  be  removed. 

Mr.  Hunter  Tod. 

After  the  very  excellent  paper  of  Mr.  Marriage,  which  has  been  so 
heartily  supported  by  others,  it  is  difficult  to  say  anything  against  skin- 
grafting.  And  yet  I  would  compare  the  two  methods,  grafting  and 
non-grafting,  for  this  reason — that  I  am  one  of  those  who  in  recent 
years  have  not  made  a  practice  of  grafting. 

Much  depends  on  the  character  of  the  case.  Probably  those  who 
have  taken  up  grafting  as  a  routine  measure  started  with  successes, 
because  they  did  it  first  in  simple  cases.  My  experience  has  been 
among  cases  nearly  all  of  which  suffered  from  complications.  At  the 
London  Hospital  10  per  cent,  of  the  mastoid  operations  have  accom- 
panying intracranial  complications,  and  most  of  the  patients  are  ill- 
nourished  and  are  not  brought  to  the  hospital  until  they  have  extensive 
bone  disease.  I  did  not  get  good  results  from  grafting  in  my  early 
cases,  partly  owing  to  the  class  of  case  operated  on,  and  partly,  perhaps, 
owing  to  faulty  technique  on  my  part ;  therefore  I  largely  gave  it  up. 
In  the  straightforward  complete  mastoid  operation,  without  grafting, 
for  chronic  otorrhcea,  for  polypi  and  middle-ear  disease  without 
extensive  bone  disease,  the  average  duration  of  time  before  healing 
takes  place  is  two  to  three  months ;  one  expects  the  stitches  to  be 
removed  within  one  week,  and  the  patient  to  be  out  and  about  within 
three  weeks.  Mr.  Marriage,  I  admit,  has  had  quicker  results,  and  I 
congratulate  him  on  having  99  per  cent,  of  his  grafts  take  successfully. 
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My  experience  is  that  in  a  certain  proportion  of  cases — certainly  larger 
than  Mr.  Marriage  mentioned  —  granulations  spring  up  about  three 
weeks  after  operation  from  points  of  underlying  diseased  bone  which 
one  thought  had  been  removed. 

Another  group  of  cases  is  those  in  which  there  is  general  bone 
disease — mastoid  osteomyelitis :  these  are  very  difficult  to  cure,  either 
with  or  without  a  graft.  One  of  my  chief  difficulties  after  the  complete 
mastoid  operation  has  been  that  instead  of  skin  growing  in,  you  get 
mucous  membrane  growing  out  from  a  patent  Eustachian  tube,  some- 
times spreading  over  the  inner  surface  of  the  tympanic  cavity  and 
antrum.  In  such  cases  the  patient  may  have  good  hearing,  but  there 
is  still  a  mucous  secretion.  I  ask  whether  Mr.  Marriage  finds  this  also, 
and  whether  he  thinks  that  putting  in  a  graft  prevents  this  infection  of 
the  surface. 

In  operating  I  do  not  scrape  the  inner  wall  at  all  except  around  the 
Eustachian  orifice,  because  the  less  you  tamper  with  the  inner  wall  of 
the  promontory  the  less  likelihood  is  there  that  scar  tissue  will  form. 
If  you  leave  the  promontory  alone  you  may  find  in  some  cases  that  for 
a  long  period  it  is  lined  with  mucous  membrane  which  gradually  becomes 
normal,  as  in  a  "  dry  r"  perforation  ;  but  the  hearing  is  much  better  than 
in  those  cases  in  which  you  get  fine  scar  tissue  growing  up.  So  in  a 
certain  proportion  of  cases  you  benefit  by  not  grafting.  And  if  you  can 
get  skin  to  grow  in  normally  over  a  bony  surface,  you  are  more  certain 
of  a  permanent  cure  ;  normal  skin  will  not  grow  where  there  is  disease. 
If  the  skin  grows  in  normally  and  completely  lines  the  cavity  within  in 
eight  or  ten  weeks,  you  may  say  that  the  patient  is  cured.  Of  course, 
our  failures  go  to  others ;  it  is  only  the  successful  ones  we  keep.  So  I 
see  cases  of  unsuccessful  grafting,  whereas  my  colleagues  may  see  my 
unsuccessful  cases  of  non-grafting.  In  a  certain  number  of  cases  in 
which  there  is  a  small  sclerosed  mastoid,  grafting  seems  to  me  to  be 
quite  unnecessary.  Like  Mr.  AYest,  I  make  a  continuous  cavity,  remov- 
ing the  posterior  wall  of  the  meatus  completely  between  the  tympanic 
and  mastoid  cavities.  I  then  fashion  a  Y-shaped  posterior  meatal  flap, 
preserving  the  whole  of  the  fibrous  portion  of  the  cartilaginous  meatus, 
and  if  you  cut  it  longitudinally  a  little  below  the  median  portion, 
you  can  throw  this  flap  into  the  lower  part  of  the  mastoid  cavity  ;  this 
will  often  prevent  the  formation  of  granulation  tissue  between  the 
tympanic  cavity  and  the  mastoid  cavity,  the  area  where,  I  think, 
trouble  commences.  I  never  make  the  concho-meatal  flap,  as  it  may 
cause  a  wide  deformed  meatal  passage. 
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If  you  are  certain  that  the  graft  will  take  at  the  primary  operation, 
as  Mr.  Marriage  asserts,  I  admit  that  probably  grafting  is  better  than 
non-grafting,  because  it  shortens  the  case.  But  if  the  disease  is  limited, 
and  there  is  a  small  cavity,  you  can  do  just  as  well  without  grafting,  and 
often  the  hearing  is  even  better.  If  the  deafness  is  due  to  mechanical 
obstruction  owing  to  the  middle  ear  being  filled  with  granulations,  so 
that  conversation  is  heard  less  than  12  ft.  off,  you  can  promise,  if  you 
do  not  over-curette  the  promontory,  that  on  recovery  ordinary  con- 
versation will  be  heard  about  12  ft.  off.  But  if  you  do  a  radical  mastoid 
operation  on  a  person  who  hears  at  more  than  12  ft.  (which  should  not 
often  occur)  the  hearing  is  likely  to  be  reduced  afterwards.  Formation 
of  scar  tissue  about  the  stapes,  whether  the  result  of  grafting  or  curetting, 
will  considerably  reduce  the  hearing. 

Mr.  J.  S.  Frasek.1 

Along  with  others  I  have  found  that  there  is  not  infrequently  a 
tendency  to  drooping  of  the  auricle  after  the  radical  mastoid  operation. 
This  is  not  only  unsightly,  but  also  narrows  the  external  meatus,  which 
was  enlarged  at  the  operation.  In  some  cases  the  drooping  is  so  marked 
that  in  order  to  inspect  the  cavity  afterwards  the  surgeon  must  almost 
go  down  on  his  knees,  or  must  tilt  the  patient's  head  over  towards  the 
opposite  shoulder  to  an  uncomfortable  extent.  To  obviate  this  I  have 
removed  a  crescentic  piece  of  skin  at  the  upper  and  posterior  part  of  the 
curved  retro-auricular  incision.  I  always  make  this  incision  in  the  hair 
margin  in  chronic  cases.  The  crescentic  piece  of  skin  removed  is  about 
1  in.  long  and  \  in.  wide  at  its  broadest  part.  For  some  time  this 
small  piece  of  skin  was  thrown  away,  but  lately  it  occurred  to  me  that 
the  skin  might  be  used  as  a  graft  to  cover  the  facial  spur.  All  will  agree 
that  there  is  a  great  tendency  after  the  radical  mastoid  operation  to 
the  reformation  of  the  posterior  bony  wall  of  the  external  meatus.  No 
matter  how  freely  this  wall  has  been  removed  above  so  as  to  lay  open 
the  attic  and  aditus,  and  no  matter  how  well  the  spur  has  been  smoothed 
off  below  so  as  to  expose  the  promontory  and  windows,  within  two  or 
three  weeks  after  the  radical  operation  there  is,  in  many  cases,  an 
•exuberant  growth  of  granulations  from  above  and  from  below  in  the 
region  of  the  cut  edges  of  the  posterior  wall  of  the  bony  meatus.  This 
exuberant  growth  is  especially  seen  in  cases  in  which  the  bone  is  very 
vascular  or  diploetic.     In  obstinate  cases  no  method  of  after-treatment 

1  Communication  read  bv  Dr.  Dan  McKenzie. 
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seems  to  make  much  difference — packing"  or  non-packing,  spirit  drops 
or  boric  insufflations,  scarlet  red  or  liquid  paraffin.  Only  skin-grafting 
is  of  service,  but  to  cut  and  apply  a  skin-graft  from  the  inner  side  of 
the  thigh  takes  up  a  considerable  amount  of  time  and  probably  incon- 
veniences the  patient  for  a  period,  though  I  cannot  speak  with  any  great 
authority  on  this  subject.  After  trying  for  a  time  Ballance's  method  of 
skin-grafting  ten  to  fourteen  days  after  the  radical  operation,  I  came  to 
the  conclusion  that  it  was  not  worth  while.  In  any  case,  I  have  found 
that  I  cannot  be  troubled  with  carrying  out  this  method. 

The  technique  of  the  small  procedure  which  I  have  devised  is  as 
follows :  The  crescentic  piece  of  skin  is  outlined  with  the  knife  at  the 
time  of  the  original  incision  and,  during  the  operation,  is  left  attached 
to  the  periosteum  covering  the  mastoid.  When  the  operation  is  com- 
pleted the  cavity  is  syringed  out  with  luke-warm  saline  lotion  and 
temporarily  packed  with  sterile  gauze.  The  crescentic  portion  of  skin 
is  now  excised  with  the  knife  or  scissors  and  placed  on  the  sterile  towel 
covering  the  patient's  head,  so  that  the  epidermic  surface  is  next  to  the 
towel  and  the  fatty  subcutaneous  surface  upwards.  The  assistant  now 
seizes  one  end  of  the  graft  with  a  pair  of  mouse-toothed  forceps,  while 
the  operator  does  the  same  at  the  other  end.  In  this  way  the  graft  is 
stretched  between  the  two  pairs  of  forceps.  The  subcutaneous  fatty 
tissue  is  now  picked  up  by  the  assistant  with  the  aid  of  a  third  pair  of 
forceps,  while,  with  scissors  curved  on  the  flat,  the  surgeon  dissects 
away  the  fatty  tissue,  leaving  only  the  cutis  vera  and  epidermis.  The 
gauze  is  now  removed  from  the  mastoid  wround  and  the  skin-graft  is 
applied  to  the  cut  surface  of  the  facial  spur  and  covered  with  an  oblong 
piece  of  perforated  oiled  silk  only  slightly  bigger  than  the  graft  itself. 
The  skin-graft  covered  by  the  oiled  silk  is  then  held  in  position  by  the 
assistant,  with  the  aid  of  a  pair  of  angled  forceps,  while  the  surgeon 
packs  the  tympanic  cavity,  aditus  and  antrum  with  iodoform  worsted, 
which  retains  the  graft  in  position  after  the  assistant  has  withdrawn  his 
forceps.  The  retro-auricular  wound  is  sewn  up  and  dressings  applied. 
If  all  goes  well  the  wound  is  only  dressed  on  the  fifth  day.  Even  when 
the  iodoform  worsted  is  removed  the  oiled  silk  remains  in  position  and  is 
taken  out  with  angle  forceps.  The  skin-graft  invariably  retains  its 
position,  and  by  the  end  of  a  period  of  ten  days  it  is  seen  to  be  spreading 
out  towards  the  antrum  and  also  covering  the  floor  of  the  meatus.  In 
one  or  two  recent  cases  healing  of  the  cavity  has  been  complete  in  six 
weeks.  The  whole  procedure  only  adds  at  most  five  minutes  to  the  time 
occupied  by  the  radical  operation. 
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Dr.  Dan  McKenzie. 

I  have  followed  out  the  ordinary  Thiersch  graft  method,  described  by 
Mr.  Ballance,  for  four  years.  But  if  anyone  supposes  that  skin-grafting 
of  any  kind  is  going  to  turn  the  ordinary  radical  mastoid  operation  into 
a  satisfactory  operation  he  will  be  disappointed.  It  does  not  accomplish 
anything  in  the  nature  of  magic :  it  does  not  transform  what  is  a 
difficult  and  tedious  operation  into  a  satisfactory  one.  What  it  does 
do,  however,  is  to  shorten  the  period  of  convalescence.  After  grafting, 
the  cavity  is  more  rapidly  covered  with  epithelium,  and  the  ear  dries  up 
quicker.  The  time  taken  in  grafting  at  the  operation  takes  so  little 
longer  that  those  who  have  begun  to  graft  continue  to  do  so  as  a 
routine.  The  reason  grafting  has  not  become  popular  is  that  it  is  felt 
it  is  difficult  to  cut  a  graft.  But  in  reality  the  difficulty  is  very  much 
exaggerated.  The  chief  necessity  is  a  very  sharp  knife.  With  regard 
to  subsequent  hearing,  that  matter  has  been  worked  out  by  Welty,  of 
San  Francisco. 

Dr.  Duxdas  Grant. 

I  have  not  made  a  routine  practice  of  grafting,  but  have  done  it 
in  many  cases.  I  have  never  regretted  having  grafted,  but  have 
frequently  regretted  not  having  done  so.  With  regard  to  hearing,  I  am 
convinced,  in  company  with  Sir  William  Milligan,  that  the  best  results 
are  seen  after  grafting.  I  had  a  good  proof  of  this  in  a  case  in  which 
both  ears  had  to  be  treated  for  a  similar  condition,  one  with  a  graft, 
and  the  other,  for  certain  reasons,  without  a  graft.  The  hearing  on 
the  side  grafted  was  very  much  better  than  on  the  other.  It  is  difficult 
at  first  to  believe  that  a  primary  graft  placed  on  bare  bone  will  take 
root  and  stay  there,  but  it  is  now  accepted  that  primary  grafting  is  an 
excellent  course  to  pursue.  In  some  of  the  cases  one  sees  now — for 
instance,  soldiers — the  patients  have  very  coarse  skins,  and  from  them 
it  is  not  easy  to  get  a  nice  thin  graft.  The  graft  should  be  cut  very 
quickly. 

There  are  cases  in  which  Xature  creates  the  equivalent  of  a  graft, 
as  in  those  in  which,  through  long  neglect,  a  cholesteatoma  has  formed, 
with  a  preservative  matrix.  It  is  a  mistake  to  take  that  away  and 
put  another  in  its  place.  Ten  years  ago  I  brought  a  boy  to  the 
Otological  Society  in  whom  I  had  found  such  a  cholesteatoma.  A  year 
afterwards  I  brought  him  up  again  to  show  how  well  Nature's  graft 
had  acted.     It  was  dry  at  the  end  of  a  month,  and  skin  was  lining  the 
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cavity.  A  few  weeks  ago  I  was  asked  to  see  a  soldier  who  had  been 
under  my  care;  it  was  this  same  boy,  now  developed  into  a  strong  Scottish 
sergeant.  He  came  because  of  deafness  in  the  other  ear  owing  to  the 
bursting  of  a  shell.  The  cholesteatoma-matrix  had  stood  the  hardships 
of  months  of  campaigning",  and  was  as  well  as  if  perfect  skin-grafting 
had  been  done.  Usually,  of  course,  cases  are  now  seen  before  a  chole- 
steatoma has  had  time  to  develop.  There  are  also  cases  in  which  the 
cavity  is  very  small  and  grafting  is  scarcely  called  for.  There  is,  on 
the  whole,  no  method  more  perfect  than  the  use  of  the  Thiersch  graft, 
as  formulated  by  Mr.  Ballance,  and  in  the  "primary"  form  as  now 
described  by  Mr.  Marriage. 

Mr.  W.  Stuart-Low. 

After  personal  experience  I  would  say  I  am  not  in  favour  of  grafting. 
I  used  it  for  some  time,  but  I  got  as  good  results  without  it  if  I  was 
careful.  I  think  surgeons  do  not  always  take  sufficient  care  in  regard 
to  a  number  of  points  respecting  the  mastoid  operation.  First,  in  regard 
to  the  preparation  of  the  patient,  I  insist  on  tobacco  and  alcohol  being 
stopped,  and  I  give  the  patients  a  rest  from  work.  I  operate  on  the 
throat  by  enucleating  the  tonsils  and  removing  the  adenoids ;  a  resection 
of  the  nasal  septum  is  also  done,  if  necessary,  and  consequently  the 
patient  is  properly  prepared  for  the  operation.  It  is  also  important  to 
remove  bad  teeth.  I  cut  a  large  flap  into  the  concha,  and  then  there 
is  a  good  deal  of  epithelium  to  lay  down.  This  is  laid  down  over  the 
facial  ridge,  catgut  stitches  being  put  in  to  maintain  the  flap  in  posi- 
tion. Do  not  curette  the  inner  wall  of  the  tympanic  cavity  on  any 
account,  otherwise  you  will  get  scar  tissue,  and  the  hearing  will  not  be 
good.  I  now  use  the  blood  serum  treatment.  Having  removed  the 
diseased  substance  and  dried  the  cavity,  I  put  in  10  c.c.  of  horse  serum, 
and  the  cavity  is  packed  with  gauze  and  a  dressing  applied.  To  avoid 
contraction  of  the  meatus  I  employ  a  cage,  and  a  bandage  over  the  cage. 
I  have  never  had  any  contraction  of  the  meatus  since  using  this.  Forty- 
eight  hours  afterwards  the  plug  is  taken  out,  and  no  more  after-plugging 
is  ever  required.  If  the  epithelium  is  not  coming  on  quickly  enough, 
I  blow  into  the  cavity  dry  sterile  powdered  pig-skin  epidermis. 

Mr.  Marriage  (in  reply). 

I  have  been  very  interested  in  hearing  the  views  of  different 
members,  but  I  do  not  seem  to  have  much  to  reply  to.  In  the  treat- 
ment of  these  cases,  as   regards   the   small  details   of  technique,  it  is 
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largely  a  matter  of  what  one  is  used  to,  but  as  regards  method  the 
question  is,  Which  one  will  give  both  patient  and  surgeon  least  in- 
convenience '?  From  that  point  of  view,  I  think  there  is  no  question 
that  primary  grafting  saves  the  patient  much  pain  and  gets  him  well 
quickly,  and  saves  the  surgeon  much  trouble  too.  In  the  patient  I 
showed  this  afternoon,  healing  occurred  in  five  weeks,  and  I  have  only 
seen  her  three  times  since  the  operation ;  all  the  treatment  she  has  had 
was  done  by  the  ordinary  dresser  at  the  hospital.  That  is  a  big  contrast 
to  the  cases  which  we  used  to  treat  by  plugging,  or  even  with  scarlet 
red  ;  cases  then  required  much  more  attention  than  that. 

In  answer  to  Mr.  Tod,  one  cannot  guarantee  that  the  Eustachian 
tube  will  be  closed,  and  that  there  will  not  be  some  extension  of  mucous 
membrane.  But  by  not  scraping  the  inner  wall  of  the  tympanum  at 
all,  he  is  much  more  liable  to  get  trouble  than  if  he  had  scraped. 
Still,  even  grafting  will  not  always  close  the  Eustachian  tube,  and 
I  have  never  suggested  that  grafting  will  make  all  cases  heal  im- 
mediately. I  think  Mr.  West  is  too  pessimistic  about  putting  grafts 
over  a  bony  fistula.  I  have  done  many  such  cases,  but  up  till  now 
I  have  not  had  meningitis  developing  in  consequence. 

I  was  glad  to  hear  of  Mr.  Scott's  method  of  transferring  the  graft : 
I  have  not  myself  tried  it.  I  started  with  a  section  lifter,  and  got 
accustomed  to  that,  and  I  do  not  think  there  is  much  difficulty.  I  was 
interested  to  hear  from  Mr.  Scott  in  conversation  that  he  had  had 
a  case  of  primary  grafting  of  the  mastoid  which  healed  up  in  one 
week,  and  another  in  ten  days.  I  do  not  profess  to  equal  that,  but 
I  see  that  it  can  happen,  because  so  often  when  you  take  out  the  first 
dressing,  the  whole  cavity  is  practically  covered,  especially  the  bony 
cavity.     The  chief  difficulty  is  the  posterior  meatal  wall. 

Mr.  Fraser's  method,  cutting  out  a  crescentic  piece,  seemed  from 
the  description  to  be  more  complicated  than  cutting  a  straightforward 
graft.  I  would  rather  cut  a  graft  and  cover  the  whole  cavity  than  put 
in  a  layer  of  skin  and  tuck  it  away  in  the  manner  described. 

I  do  not  agree  with  Mr.  Stuart-Low,  that  after  grafting  you  get 
a  contraction  of  the  meatus  ;  one  of  the  advantages  of  grafting  is  that 
you  do  not  get  that  contraction.  Getting  the  skin  to  heal  over  the 
raw  surface,  at  any  rate  in  the  upper  part  of  the  meatus,  prevents  it 
from  contracting  up,  and  I  think  Mr.  Stuart-Low  must  have  been 
unlucky  in  the  way  he  cut  his  flap,  or  in  his  cases,  if  he  has  had 
many  cases  of  contraction  of  the  meatus. 


,/ 
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President — Dr.  Albert  A.  Gray. 


(February  18,    1916). 

Case  of  Tumour  on  Concha  after  Radical  Mastoid  Operation 
(shown  at  the  last  Meeting).1 

By  W.  M.  Mollison,  M.C. 

The  tumour  on  the  concha  proved  to  be  skin,  with  some  fibrous 
tissue  underneath  ;     there  was  no  cartilage  in  it. 

DISCUSSION. 

The  PRESIDENT  :  Is  it  keloid  ?  It  does  not  yet  present  that  appearance. 
One  views  these  growths  which  appear  in  or  near  a  scar  with  suspicion  lest 
ultimately  they  -may  become  malignant,  however  innocent  they  appear  to 
be.  When  there  is  a  recurrence,  the  second  growth  is  more  rapid  tban  the 
original  one. 

Sir  WILLIAM  MlLLlGAN:  Is  the  tumour  keloid  in  structure?  The  im- 
portance of  the  case  is  from  the  practical  point  of  view.  My  experience  is 
that  if  one  removes  a  keloid  it  returns,  and  generally  becomes  worse  than 
before.  Keloid  in  the  neighbourhood  of  the  ear  is  a  disappointing  condition 
with  which  to  have  to  deal. 

Mr.  Herbert  Tilley  :  Some  twenty  years  ago  a  patient  of  mine  had 
a  very  extensive  keloid  after  the  mastoid  operation,  and  the  question  arose 
many  times  in  the  subsequent  years  whether  it  should  be  removed.  Ten 
days  ago,  however,  it  was  impossible  to  see  any  keloid  in  that  patient,  but 
its  place  was  taken  by  a  widened  scar,  as  opposed  to  the  usual  narrow  linear 
scar.  I  think  it  is  wiser  not  to  operate  on  keloid.  As  an  alternative  treat- 
ment  I   would  suggest  radium ;    we  have  had  many  cases  of  keloid  at   the 

1  See  Proc.  Roy.  Soc.  Med.  (Otol.  Sect.),  ix,  p.  6. 
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Eadium  Institute,  and  I  know  of  no  pathological  condition  for  which  radium 
is  more  successful  than  in  a  case  of  keloid. 

Mr.  MOLLISON  (in  reply)  :  For  a  keloid  it  had  a  very  narrow  base  ;  one 
could  not  tell  whether  it  started  in  the  scar  or  not  ;  probably  it  must  have 
done  so.  Re-operation  has  since  been  performed  on  the  mastoid,  and  the 
meatus  is  already  tending  to  contract  so  much  that  gauze  cannot  be  got  into 
the  cavity1 ;  I  do  not  know  whether  this  may  be  due  to  the  same  cause  as  the 
"keloid." 

(February  18,  1916.) 

Audible  Tinnitus  in  a  Boy  (shown  at  the  last  Meeting).2 

By  W.  M.  Mollison,  M.C. 

Since  he  was  here  the  boy  has  been  operated  upon  for  removal  of 
his  tonsils  and  adenoids,  but  the  tinnitus  continues.  His  tubes  have 
been  inflated  without  causing  any  alteration  in  his  tinnitus. 

DISCUSSION. 

Dr.  H.  J.  Banks  Davis  :  At  the  last  meeting  I  saw  Mr.  Lake  compress 
the  carotid  and  stop  the  noise ;  but  when  the  pressure  was  withdrawn  the 
sound  returned,  which  seems  to  point  to  a  vascular  condition  as  the  cause. 
It  would  be  interesting  to  ascertain  whether  the  noise  stops  when  the  boy 
is  under  an  anaesthetic.  That  would  settle  the  point  as  to  whether  it  is  a 
"  habit  "  or  not. 

Mr.  E.  D.  Davis  :  Two  months  ago  I  had  a  case  in  a  Belgian,  who  produced 
the  noise  by  contraction  of  the  temporal  muscles.  I  taxed  him  with  it,  and 
told  him  that  it  was  of  no  importance. 

Mr.  CLAYTON  Fox  :  On  nipping  the  boy's  nostrils  and  making  him  blow 
out  his  cheeks  to  fix  the  soft  palate,  the  noise  ceased,  so  possibly  it  was 
caused  by  the  contraction  of  the  tensor  palati. 

Dr.  DUNDAS  Geant  :  I  had  a  similar  case,  in  which  the  noise  ceased 
when  I  passed  a  Eustachian  catheter  and  bougie.  I  think  the  noise  was 
due  to  sudden  separation  of  the  glutinous  walls  of  the  Eustachian  tube.  It 
remained  absent  for  some  minutes,  and  then  recurred.  I  think  this  should  be 
treated  as  a  nerve  condition,  being,  in  my  opinion,  of  the  nature  of  a  habit 
spasm. 

1  Xote. — March  18  :  The  cavity  was  completely  dry. 

2  See  Proc.  Roy.  Soc.  Med.  (Otol.  Sect.)  ix,  p.  7. 
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The  President:  If  the  case  is  of  the  nature  of  tic  convulsif  the  outlook, 
according  to  some  authorities,  is  not  satisfactory,  for  such  cases  are  said 
ultimately  to  develop  mental  trouble. 

Mr.  Sydney  Scott:  Last  September  I  saw  a  patient  (Miss  M.),  with 
normal  hearing,  who  appeared  to  have  voluntary  control  over  the  tensor 
tympani  muscle.  She  was  a  lady  with  an  extraordinarily  neurotic  family 
history  and  was  personally  extremely  introspective.  I  could  hear  a  sound 
through  the  auscultatory  tube  which  corresponded  with  the  patient's  effort 
to  move  the  drum  of  the  ear.  I  was  able  to  exclude  jaw  movements,  and 
could  actually  see  a  change  in  the  direction  of  the  light  reflex  from  the 
membrane  which  indicated  movement.  During  the  apparently  increased 
tension  of  the  membrane,  the  lowest  tones  on  the  Bezold-Edelmann  series 
were  inaudible.  At  first  the  control  was  experienced  in  the  right  ear  only, 
but  after  practice  the  patient  was  able  to  produce  the  same  effect  in  the  left 
ear.  The  examination  was  made  with  eyes  closed,  and  the  signs  were 
repeatedly  consistent  with  the  patient's  statement   of  her  sensations. 

Mr.  MOLLISON  (in  reply) :  My  assistant  and  I  have  looked  at  the  palate 
repeatedly,  but  could  not  see  a  trace  of  movement.  The  noise  stops  momen- 
tarily when  the  patient  opens  his  mouth  wide.  I  see  no  reason  why  it  should 
not  be  caused  by  the  contraction  of  the  tensor  tympani. 


{February  18,   1916.) 

Sections    through  the    Footpiece  of    Stapes    from  the  Case  of 
Otosclerosis  shown  at  the  last  Meeting.1 

By  A.  A.  Gray,  M.D.   (President). 

The  sections  are  from  four  cases  of  otosclerosis  of  one  year's,  three 
years',  twenty-five  years',  and  sixty  years'   duration. 

In  the  first  of  these  the  change  in  the  bone  was  different  from  the 
ordinary  otosclerotic  changes ;  there  was  only  absorption  of  bone,  no 
deposit  of  it,  so  that  the  diseased  parts  scarcely  stained  at  all.  All  that 
was  left  were  a  few  blood-vessels  and  broken-down  bone  cells.  The 
patient  had  fairly  advanced  phthisis,  which  may  account  for  the  absence 
of  deposit  of  bone. 

The  second  case  was  also  the  subject  of  phthisis,  but  it  was  not 
advanced.  Here  the  new-formed  bone  stained  deeply,  and  was  sharply 
defined ;  there  was  no  fixation  of  the  stapes. 

1  See  Proc.  Roy.  Soc.  Med.  (Otol.  Sect.),  ix,  p.  7. 


28         Scott :    Preparations  of  the  Labyrinth  and  Tympana 

In  the  third  case  the  stapes  was  united  by  bone  from  the  anterior 
margin  to  the  oval  window.  The  bridge  of  bone  which  united  the  stapes 
to  the  oval  window  was  exceedingly  fine.  It  was  not  one-tenth  part 
of  the  diameter  of  the  cross-section  of  the  footplate  of  the  stapes. 

The  fourth  case  was  that  of  an  old  lady,  aged  80.  Rarefaction  in 
one  portion  of  the  wall  of  the  labyrinth  had  gone  so  far  that  there 
was  practically  no  bone  left.  Osteoclasts  were  absorbing  the  bone. 
Manasse  was  of  opinion  that  the  bone  is  not  absorbed  by  osteoclasts 
but  by  simple  pressure. 

An  interesting  feature  in  all  the  cases  is  the  position  of  the 
anterior  line  of  demarcation.  It  was  almost  identical  in  all  of  them, 
despite  the  great  differences  in  the  duration  of  the  disease.  I  think 
it  is  a  mistake  to  suppose  that  the  bony  changes  are  necessarily  pro- 
gressive. There  was  no  sign  of  inflammatory  activity  in  any  of  the 
sections.  There  was  no  evidence  of  change  in  the  organ  of  Corti,  nor 
in  the  ganglion  spirale,  except  for  the  ordinary  post-mortem  changes. 
I  am  satisfied,  however,  that  there  is  a  change  in  the  nerve  structures, 
but  our  methods  are  not  sufficiently  refined  to  enable  us  to  detect  them. 

Dr.  DuxDAS  GRANT  :  Sometimes  the  clinical  conditions  and  the  tuning- 
fork  responses  are  not  typical,  and  yet  the  osteoporotic  changes  are  found  post 
mortem.  I  should  like  to  know  whether  Gelle's  test  was  tried,  and  whether 
there  was  raising  of  the  lower  limit  of  audition. 
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Histological  Preparations  of  the  Labyrinths  and  Tympana  of 
a  Soldier  suffering  from  Deafness  due  to  a  Bullet  Wound 
of  the  Vertex  of  the  Skull. 

By  Sydney  Scott,  F.E.C.S. 

C.  T.,  aged  42,  a  private  in  the  Lincolnshire  Eegiment,  was 
wounded  on  November  13  near  Ypres,  and  died  in  France  from  menin- 
gitis on  December  14,  1914.  The  autopsy  showed  the  fracture  was 
confined  to  the  vertex  of  the  skull.  The  histological  examination 
reveals  extensive  intra-tympanic  haemorrhage  on  the  right  side.  The 
serial  sections  demonstrate  that  the  tympanic  membrane,  the  footplate 
of  the  stapes,  the  annular  ligament,  and  the  membrana  secundaria  are 
perfectly  intact  and  there  is  no  haemorrhage  within  the  labyrinths. 
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Clinical  notes  :  The  patient  was  admitted  into  the  base  hospital  three 
days  after  being  wounded  ;  he  was  able  to  walk,  was  quite  rational,  but 
very  deaf.  He  remembered  being  wounded,  and  stated  he  was  standing 
in  a  trench  at  the  time;  when  hit  he  fell  down,  and  noticed  loud  buzzing 
noises  in  the  ears  immediately,  with  deafness.  There  was  a  lineal 
suppurating  wound  of  the  scalp  3i  in.  long  over  the  right  parietal  bone, 
running  from  the  lambda  to  the  parietal  eminence.  The  X-rays  showed 
comminution  and  fissured  fracture  of  the  skull  beneath  the  wound. 
There  was  no  paralysis  of  the  face  or  limbs,  and  the  superficial  and 
deep  reflexes  were  normal. 

Ears  :  Some  cerumen  was  present  in  both  ears,  but  no  blood  or  clot 
or  cerebrospinal  fluid.  The  tympanic  membranes  were  normal,  but 
the  light  reflex  on  the  right  side  was  dark  blue,  an  appearance  which 
suggested  the  probable  presence  of  blood  in  the  tympanic  cavity. 

For  several  days  after  admission  he  could  only  hear  shouting  close 
to  his  ear,  then  he  improved  somewhat  and  could  hear  an  ordinary  clear 
voice  about  a  yard  away.  He  always  spoke  loudly,  as  if  he  could  not 
hear  his  own  voice. 

Right  ear  Left  ear 

Edelmann-Galton  whistle,  ...  2-5  x  0'8  mm,         ...  4  5  x  0'8  mm, 

No.  473  =  19,000  d.  v.  =13,920  d.  v. 

Tuning-fork,  256  d.  v.  ...  Rinne  neutral  ...         Einne  negative 

Schwabach  —6  sec.  Schwabach  —2  sec. 

Watch  normally  heard  at  ...  Just  audible  close  to  but  not  touching 

3  or  4  ft.  either  auricle 

Unfortunately,  owing  to  the  lack  of  instruments,  we  do  not  know 
what  the  low  tone-limit  was. 

A  fortnight  after  admission  the  patient  became  hemiplegic  on  the 
left  side.  The  skull  was  explored,  and  fragments  of  the  fractured 
parietal  bone  removed.  A  small  tear  in  the  dura  mater  was  discovered, 
and  some  bone  splinters  were  removed  from  the  superior  parietal  lobule 
between  the  angular  gyrus  and  the  great  longitudinal  fissure.  The 
hemiplegia  was  not  relieved,  and  the  patient  succumbed  to  meningitis 
a  fortnight  later. 

The  necropsy  showed  extensive  softening  of  the  right  cerebral  hemi- 
sphere. The  pia-arachnoid  over  the  external  and  mesial  surfaces  of  the 
right  hemisphere  were  infiltrated  with  pus,  which  was  limited  to  this 
region.  There  was  no  basal  meningitis,  and  no  fracture  of  the  temporal 
bones  or  base  of  the  skull.  The  temporal  bones  were  fixed  in  formalin 
and    decalcified    with    nitric    acid,    and    imbedded    in    celloidin   in    the 
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ordinary  way.  The  sections,  which  are  arranged  in  series,  were  stained 
with  iron  hematoxylin,  and  show  extensive  blood-clot  throughout  the 
right  tympanum,  and  only  traces  of  blood-clot  in  the  left  tympanum. 

DISCUSSION. 

The  President  :  We  have  to  thank  Mr.  Scott  for  showing  us  those 
sections,  beautiful  as  his  always  are.  Why  is  it  that  the  haemorrhage  came 
into  the  tympanum  without  any  sign  of  injury  in  the  deeper  parts  ? 

Sir  William  Milligan  :  I  should  like  to  ask  Mr.  Scott  why  this  patient 
was  not  operated  upon  a  fortnight  earlier  ?  I  should  have  thought,  from 
a  general  surgical  point  of  view,  immediate  operation  was  called  for  ;  he 
ran  every  risk  of  having  septic  meningitis  of  his  vertex.  In  regard  to  the 
deafness,  I  cannot  understand  how  a  patient  who  has  a  haemorrhage  into  one 
tympanum  and  an  intact  labyrinth  could  be  so  deaf  as  the  tests  show.  I  ask 
whether  there  has  not  been  some  disturbance  in  the  interior  of  the  cranium 
which  accounted  for  the  profound  deafness  ;  whether  the  cortical  centres  for 
hearing  were  not  injured  by  a  commotio  cerebri  ? 

Dr.  DUNDAS  GRANT  :  In  support  of  what  Sir  William  Milligan  has  said,  the 
tuning-fork  on  the  mastoid  was  diminished  to  -6  sec.  on  one  side  and  -2  sec. 
on  the  other.  In  the  right  ear  the  Galton  whistle  was  heard  at  a  higher  pitch 
than  in  the  left  (apparently  normal)  ear.  I  therefore  think  there  is  justifica- 
tion for  supposing  there  was  some  disturbance  of  the  auditory  centres.  I  have 
had  at  least  one  case  in  which  deafness  followed  shell  concussion,  with  similar 
haemorrhages  on  the  surface  of  the  membrane.  There  were  haemorrhagic 
bullae,  which  discharged  into  the  meatus,  from  which  came  a  discharge  of 
blood.  In  some  of  the  septic  cases  there  has  been  previous  traumatic  rupture 
of  the  membrane,  and  infection  has  followed  on  account  of  the  circumstances 
in  which  the  patient  was  placed. 

Mr.  Mollison  :  In  answer  to  Sir  William  Milligan,  surely  it  is  not  neces- 
sary in  the  case  of  a  man  who  has  had  a  head  injury  to  suppose  he  has 
necessarily  anything  wrong  with  his  cortical  areas  because  he  has  a  high 
degree  of  deafness  ?  This  man  had  been  exposed  to  shell  shock,  and  had  had 
a  bullet  wound  of  the  scalp.  I  myself — and,  no  doubt,  Sir  William  also — 
have  seen  men  in  whom  complete  deafness  has  resulted  for  a  time  from  a 
wound  in  the  head  which  had  no  relation  whatever  to  the  ear.  Recently 
I  saw  an  officer  who  was  shot  through  from  the  right  temporal  region  to  the 
left  malar  bone ;  he  was  completely  blind  and  deaf.  But  during  three  or  four 
weeks  his  blindness  gradually  passed  off  and  his  hearing  was  restored ;  he 
could  hear  an  ordinary  conversation  without  trouble.  These  sections  are  of 
great  interest,  as  showing  there  is  nothing  wrong  with  the  labyrinth  ;  but  it  is 
unfortunate  that  they  do  not  shed  any  light  on  the  causation  of  cases  of 
deafness  from  shell  shock. 
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Dr.  KELSON  :  The  interest  of  the  case  is  increased  by  the  fact  that  there 
is  no  fracture  of  the  base  of  the  skull.  Probably  Mr.  Scott  has  noticed  that 
many  patients  who  have  been  shot  about  the  face  or  jaw  speak  often  spon- 
taneously of  a  discharge  from  the  ear  which  commenced  after  the  injury,  and 
has  persisted  ever  since.  This  occurs  too  often  to  be  a  mere  coincidence  ; 
I  think  we  must  consider  these  as  injuries  due  to  indirect  violence. 

Sir  William  Milligax  :  I  was  not  referring  to  the  psychic  cases  of 
deafness  in  which  there  had  been  no  injury  to  the  skull.  I  have  seen  many 
cases  of  profound  deafness  due  to  shell  shock,  and  have  found  the  most 
severe  deafness  in  men  who  had  been  buried  for  the  time  being. 

Mr.  J.  F.  O'MALLEY :  The  tests  show  the  deafness  here  to  be  of  the 
middle-ear  type,  although  emphasis  has  been  laid  by  some  speakers  on  it 
having  been  a  nervous  injury.  It  is  not  due  to  shell  shock.  With  regard  to 
the  deafness  sometimes  mentioned  by  soldiers  who  have  had  wounds  of 
various  parts  of  the  head,  my  experience  has  been  that  many  of  them  have 
evidence  of  old  ear  lesions.  I  have  notes  of  several  who  manifestly  have  had 
loss  of  tympanic  membrane,  dating,  perhaps,  from  a  serious  lesion  in  early 
childhood,  and  although  the  deafness  preceded  the  injury,  it  only  assumed 
importance  afterwards. 

Mr.  SYDNEY  SCOTT  (in  reply) :  The  records  of  this  case  are  too  fragmentary 
to  show  what  was  the  cause  of  the  bilateral  deafness.  The  damage  to  the 
right  cerebral  hemisphere  should  be  taken  into  account.  The  chief  feature  of 
the  case  is  that  an  injury  to  the  vertex  of  the  skull  was  associated  with 
haemorrhage  into  one  middle  ear  without  any  fracture  of  the  base  of  the  skull, 
or  of  any  injury  to  the  tympanic  membrane,  labyrinth,  membrana  secundaria 
or  stapes.  The  source  of  the  haemorrhage  cannot  be  found  in  any  of  the 
sections  (of  which  there  are  about  200  in  series  on  each  side).  Considering 
all  the  circumstances  of  the  case,  it  is  doubtful  what  would  have  been  the 
result  of  an  earlier  intervention. 


{February  18,  1916.) 

Removal  of  a  Piece  of  Shell  from  the  Cerebellum  of  a  Soldier 

wounded  at  Ypres. 

By  Sir  William  Milligax,  M.D. 

The  piece  of  shell  (specimen  shown)  passed  through  the  auricle,  cut 
a  groove  in  the  soft  tissues,  and  entered  the  anterior  portion  of  the  left 
cerebellar  lobe.  Severe  hsemorrhage  resulted,  possibly  from  the  lateral 
sinus.  When  seen  a  suppurating  sinus  led  down  to  the  foreign  body. 
Removal  was  easily  effected  and  complete  recovery  ensued. 
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{February  18,  1916.) 

Case  of  Tuberculous  (?)  Septic  (?)  Meningitis  following  Chronic 
Suppurative  Otitis  Media  ;  Operation  ;  Repeated  Lumbar 
Punctures  ;    Prolonged  Illness  ;    Recovery. 

By  Sir  William  Milligan,  M.D. 

C.  L,  male,  aged  27,  admitted  to  the  Manchester  Royal  Infirmary 
(Throat  and  Ear  Department)  on  December  28,  1914,  complaining  of 
discharge  from  left  ear,  violent  headache,  and  vomiting. 

Previous  history  :  Had  severe  attack  of  broncho-pneumonia  as  a  boy, 
followed  by  pulmonary  tuberculosis.  In  February,  1912,  had  a  second 
attack  of  right-sided  pneumonia,  followed  by  extensive  breaking  down 
of  the  lung  and  formation  of  a  large  apical  cavity.  Enormous 
quantities  of  secretion  were  expectorated.  Shortly  before  this  second 
attack  of  pneumonia  the  left  middle  ear  had  become  infected  and  had 
discharged  freely.  In  November,  1914,  he  joined  the  R.A.M.C. ;  he  was 
sent  to  Southport  and  was  vaccinated  there.  Was  very  much  upset  by 
vaccination  (?),  violent  pain  in  the  head  and  profuse  discharge  from  the 
ear.  Was  sent  home.  Discharge  from  ear  profuse,  violent  headache, 
vomiting,  dull,  lethargic  condition,  gradually  deepening  into  semi- 
unconsciousness.  Admitted  to  Royal  Infirmary  on  December  28,  1914. 
Temperature  99°  F.,  pulse  80,  respirations  23.  Left-sided  facial 
paralysis,  pupils  unequal. 

December  29  :  Complete  post-aural  operation  and  decompression 
over  temporo-sphenoidal  and  cerebellar  areas. 

December  30  :    Evening  temperature,  104°  F. 

December  31  :  Mid-day  temperature,  99'5°  F. ;  evening  tempera- 
ture, 102J  F.  Retraction  of  head  ;  severe  headache.  Kernig's  sign 
present ;  patient  delirious,  very  noisy ;  swore  immoderately  when 
touched.  Lumbar  puncture  performed :  fluid  under  pressure ;  very 
turbid.  Report  re  cerebrospinal  fluid  :  "  The  fluid  contains  pus  ;  no 
tubercle  bacilli  or  other  organisms  found.  Culture  yields  no  growth  of 
organisms.  The  condition  may  therefore  be  tuberculous.  (Signed), 
Loveday."  Ice-bags  applied  to  head.  Urotropine,  20  gr.,  every  four 
hours. 

During  the  following  ten  days  repeated  lumbar  punctures,  fluid 
still   turbid. 

January  11  :  Condition  critical ;   saline  enemata  with  brandy. 
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January  14  :  Temperature  came  down  from  102°  F.  to  98"4°  F.  ; 
pulse  from  138  to  120,  and  respirations  from  36  to  24. 

Temperature  remained  about  normal  until  January  19,  when  it  went 
up  to  101°  F.,  pulse  112,  respirations  32.  Repeated  lumbar  punctures. 
From  this  date  a  gradual  improvement  set  in. 

February  7 :  Morning  and  evening  temperature  normal ;  patient 
rational. 

February  22  :  Patient  allowed  out  of  bed. 

March  8 :  Wound  healed ;  complete  epidermization  of  antro- 
fcympanic  cavity. 

March  16  :  Discharged. 

Patient  has  remained  well ;  his  mental  condition  good ;  pulmonary 
symptoms  not  so  marked. 

Attention  is  specially  drawn  to  the  value  of  repeated  lumbar  puncture. 

DISCUSSION. 

Mr.  J.  F.  O'M ALLEY  :  I  would  add  a  third  query  to  the  two  propounded 
in  the  title — namely,  as  to  the  possibility  of  cerebrospinal  meningitis.  I 
have  now  had  a  case  for  several  weeks,  and  the  patient  was  under  my  care 
before  the  present  attack,  as  three  months  ago  I  removed  an  aural  polypus 
from  him.  He  had  a  rash.  The  cerebrospinal  fluid  was  examined  the  second 
day  of  the  disease,  and  though  pus  was  found  there  were  no  organisms  after 
three  days'  incubation.  This  was  so  until  the  eighth  day,  when  no  organisms 
were  found  by  direct  examination  by  two  bacteriologists,  but  there  were  two 
colonies  of  meningococci  on  culture.  The  early  symptoms  of  Sir  William's 
case  and  mine  were  almost  identical,  except  that  my  patient  did  not  vomit, 
but  had  headache  all  the  time.  The  medical  officer  at  the  isolation  ward 
was  very  expert,  and  felt  confident  about  the  diagnosis,  though  it  was  suggested 
by  the  bacteriologist  that  the  rash  might  be  septic.  As  the  cerebrospinal  fluid 
finding  was  so  often  negative  it  was  thought  it  might  be  otitic  meningitis. 
Lumbar  puncture  is  performed  on  alternate  days,  and  the  patient  is  recovering. 

Dr.  H.  J.  Banks  Davis  :  I  do  not  think  a  patient  who  appears  to  have 
been  so  ill  could  live  with  cerebrospinal  meningitis  from  December  31  to 
March  16,  and  the  history  is  against  this  diagnosis.  As  a  rule,  when  extremely 
ill,  the  patients  succumb  to  cerebrospinal  meningitis  within  a  week  or  ten  days. 

Mr.  Sydney  Scott  :  Was  there  any  evidence  to  show  whether  the  infection 
was  from  the  ear,  and  if  so  was  it  by  the  translabyrinthine  path  ?  I  recollect 
a  child  who  died  of  meningococcal  meningitis  after  pneumonia,  from  whose 
tympanic  cavities  two  kinds  of  organisms  (on  each  side)  were  isolated — 
namely,  intracellular  cocci  and  capsulated  extracellular  cocci,  the  first  corre- 
sponding to  the  meningococcus  which  had  been  isolated  from  the  spinal 
fluid  during  life,  and  the  second  resembling  pneumococci. 
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The  PEESIDEXT  :  I  presume  the  pus  from  the  case  was  not  injected  into 
a  guinea-pig,  as  that  might  have  solved  the  problem  as  to  whether  it  was  a  case 
of  tuberculosis  '? 

Sir  William  Milligan  (in  reply) :  It  never  occurred  to  me  that  the  case 
might  be  cerebrospinal  meningitis  ;  I  regarded  it  as  an  ordinary  septic  case, 
and  expected  that  an  organism  would  be  found.  Only  two  bacteriological 
examinations  were  made,  and  no  organisms  were  found.  Still,  I  should  be 
rather  sceptical  of  its  being  cerebrospinal  meningitis  ;  there  was  no  rash.  The 
other  day  a  case  was  sent  in  with  symptoms  of  meningitis,  and  I  diagnosed 
septic  meningitis  ;  but  when  the  fluid  was  reported  on  by  the  bacteriologist,  he 
said  he  had  discovered  a  single  meningococcus.  I  expressed  my  doubt  as  to 
that  being  sufficient  to  support  a  diagnosis  of  cerebrospinal  meningitis,  and  it 
proved  later  to  be  an  ordinary  septic  case.  I  do  not  know  what  the  path  of 
infection  in  this  case  was  :  it  was  not  the  labyrinth  ;  it  was  a  pure  middle-ear 
case.  What  ought  we  to  consider  septic  meningitis  ?  Is  the  presence  of  this 
established  without  demonstrating  organisms  ?  I  have  been  in  the  habit  of 
rejecting  the  diagnosis  unless  organisms  are  found.  With  regard  to  injection  of 
material  into  a  guinea-pig,  I  still  do  that  occasionally,  but  did  not  do  so  in 
this  case.  I  do  not  think  the  decompression  did  him  much  good  ;  what  I 
regarded  as  most  beneficial  were  the  repeated  lumbar  punctures  which  kept 
the  intracranial  pressure  down,  thus  preventing  death  from  compression  of  his 
own  vessels  and  respiratory  paralysis. 


{February  18,  1916.) 

Malignant  Disease  of  Middle  Ear  following  Chronic  Suppurative 
Otitis  Media  ;  Extension  to  Mastoid  Cells  ;  Operation  ; 
Rapid  Recurrence  ;  Employment  of  Radium  ;  Temporary- 
Relief. 

By  Sir  William  Milligan,  M.D. 

J.  B.,  male,  aged  58,  seen  on  April  3,  1913,  suffering  from  right- 
sided  suppurative  middle-ear  disease  of  many  years'  duration.  Bight 
ear  discharging  freely  ;  perforation  of  posterior  segment  of  membrana 
tympani  ;    polypus ;    slight  tinnitus  ;    no  vertigo. 

April  7,  1913  :    Polypus  removed  ;  chromic  acid  applied. 

June  5,  1913  :    Ear  quite  dry ;  perforation  not  healed. 

July  8,  1914  :    Becurrence  of  polypus — rather  vascular. 

July  21,  1914  :  Bemoval  of  polypus  ;  malignancy  suspected,  but  not 
proved  microscopically. 

August  6,  1914  :  Discharge  slight,  but  foetid  ;  slight  haemorrhage. 
Antiseptic  treatment  ordered. 
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March  8,  1915  :  Radical  mastoid  operation;  granulation  tissue  very 
vascular. 

April,  1915  :  Antro-tym panic  cavity  unhealed  ;  definite  microscopic 
evidence  of  malignancy. 

May,  1915  :  Post-aural  cicatrix  broken  down;  fungating  granulation 
tissue  ;  slight  pain  ;  no  glandular  involvement. 

July,  1915  :  Patient  losing  weight :  several  fairly  severe  attacks  of 
haemorrhage  from  ear ;  slight  enlargement  of  glands  ;  severe  pain. 

August,  1915  :  Kadium  emanation  tube  (25  mg.  element)  inserted 
into  fungating  mass. 

September,  1915  :  Pain  and  haemorrhage  much  relieved ;  growth 
shrinking  ;  free  discharge  from  the  meatus. 

November,  1915  :  Growth  half  its  former  size  ;  recurrence  of 
pain ;  glandular  involvement  greater  than  before ;  facial  paralysis. 
Radium  emanation  tube   (25  mg.  element)   again  inserted. 

December,  1915  :  Local  relief,  but  systemic  decline ;  evidence  of 
toxaemia. 

January,  1916  :  Patient  much  weaker ;  no  great  alteration  in  local 
condition. 

February,  1910  :  Patient  rapidly  losing  ground  ;  glandular  involve- 
ment about  the  same;  no  increase  of  local  growth,  but  progressive  loss 
of  strength  and  weight.     Condition  hopeless. 

DISCUSSION. 

The  PRESIDENT  :  I  think  cancer  arises  more  frequently  in,  and  is  more 
common  in,  a  suppurating  middle  ear  than  in  an  ear  which  is  not  so  affected. 
I  saw  a  case  in  which  a  growth  was  deep  in  the  meatus  ;  there  was  no 
suppuration,  and  it  was  secondary  to  malignant  disease  in  the  breast.  Eadium 
was  employed,  and  the  growth  completely  disappeared  and  did  not  return  ;  but 
the  patient  died  of  a  lesion  in  the  lung,  secondary  to  the  breast  cancer. 

Sir  William  MlLLlGAN  (in  reply)  :  With  regard  to  a  remark  made  by  a 
member  as  to  radium  increasing  pain,  my  experience  has  been  the  opposite — 
namely,  that  it  relieves  pain.  It  also  stops  the  haemorrhage,  which  is  a  very 
important  point.  I  do  not  know  who  made  the  report  on  radium  to  which 
reference  has  been  made.  Its  action  in  cases  of  sarcoma  is  extremely  beneficial, 
but  in  carcinoma  its  benefit  is  doubtful.  However,  we  are  only  just  beginning 
to  understand  about  the  action  of  radium,  which  is  generally  used  only  in  the 
cases  which  are  otherwise  hopeless  ;  it  has  never  had  a  proper  chance  in  cases 
which  we  speak  of  as  operable.  To  condemn  radium  at  the  present  stage  is 
absurd.  Radiologists  seem  to  agree  that  embedding  is  the  best  way  in  which 
to  use  it. 


36     Milligan :    Unilateral  Sero-mucous  Catarrh  of  Middle  Ear 

(February  18,  1916.) 

A  Note  upon  the  Significance  of  Unilateral  Sero-mucous  Catarrh 
of  the  Middle  Ear  in  Persons  over  Middle  Age. 

By  Sir  William  Milligan,  M.D. 

Unilateeal  sero-mucous  catarrh  of  the  middle  ear  in  persons  over 
middle  age  should  always  be  regarded  with  suspicion.  A  diagnosis  of 
simple  catarrh  is  often  made  and  is  just  as  often  wrong.  Some  incipient 
malignant  process  or  syphilitic  manifestation  should  always  be  thought 
of,  and  a  guarded  prognosis  given. 

In  many  cases  malignant  ulceration  of  the  naso-pharyngeal  mucosa 
or  a  malignant  growth  of  the  basi-sphenoid  is  discovered  if  careful 
rhinoscopic  examination  is  made,  or  some  syphilitic  process  is  found  to 
be  the  underlying  factor  in  the  case. 

A  careful  rhinoscopic  examination  by  mirror  or  naso-pharyngoscope 
should  be  made  as  a  matter  of  routine  in  all  such  cases,  as  this  frequently 
leads  to  important  and  far-reaching  clinical  discoveries. 

DISCUSSION. 

Mr.  TlLLEY :  I  wish  to  support  emphatically  what  Sir  William  Milligan 
has  said.  In  the  last  fifteen  years  I  have  seen  eleven  cases  of  endothelioma 
of  the  nasopharynx  ;  and  one  of  the  saddest  of  these  I  saw  three  years  ago. 
The  patient  had  seen  two  well-known  aural  surgeons  in  this  country,  and  three 
on  the  Continent.  He  complained  of  deafness,  which  varied  in  degree,  and 
he  was  told  it  was  catarrhal  deafness.  One  surgeon  catheterized  him  every 
week  for  two  months.  I  saw  him  rather  late  in  his  illness,  when  one  nostril 
was  blocked,  and  there  was  a  bluish,  congested-looking  mass  in  the  naso- 
pharynx. It  eventually  invaded  his  skull,  and  he  died  of  cerebral  symptoms 
and  in  great  pain.  In  these  cases  when  the  deafness  has  been  present  for 
a  matter  of  weeks  you  generally  find  some  difficulty  in  the  movement  of  the 
levator  palati  on  the  same  side  ;  this  is  due  to  mechanical  impairment  rather 
than  to  a  nerve  lesion.  Then  follows  anaesthesia  of  the  second  division  of  the 
fifth  nerve,  evidenced  by  loss  of  sensation  on  the  outside  of  the  lower  jaw  and 
over  the  lower  portion  of  the  cheek.  This  anaesthesia  and  the  weakness  of  the 
levator  palati  are  almost  pathognomonic  of  the  condition.  If  in  such  a  case 
100  mg.  of  radium  are  embedded  for  twelve  hours,  it  is  extraordinary  how  the 
condition  will  disappear.  Last  week  I  saw  a  man  in  whom  the  growth  was  as 
large  as  the  end  of  one's  thumb,  and  the  patient  could  not  blow  down  the  right 
nasal  fossa.  Eadium  was  embedded  a  month  ago,  and  when  I  saw  my  patient 
last  week  no  trace  of  the  growth  was  to  be  seen  ;  the  nasal  breathing  was  free, 
and  the  pain  in  the  temporal  region  had  disappeared. 
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Dr.  Dan  McKENZIE  :  Possibly  the  reason  why  the  case  which  Sir  William 
Milligan  referred  to  was  overlooked  by  those  who  saw  the  patient  earlier  was 
that  the  growth  was  not  then  sufficiently  large  to  be  visible  by  the  post- 
rhinoscopic  mirror,  therefore,  all  cases  of  deafness  should  be  examined  with 
the  naso-pharyngoscope  as  a  matter  of  routine.  Such  a  case  as  Sir  William 
Milligan  relates  would  not  be  missed  by  this  means,  even  in  the  earliest 
stage. 

Dr.  Jobson  HORNE  :  I  have  always  practised  and  taught  a  routine 
examination  of  the  post-nasal  space  and  of  the  posterior  nares  with  a  mirror 
wherever  it  is  possible,  in  all  cases  of  diseases  of  the  ear,  the  nose,  or  the 
throat.  The  importance  of  that  practice  and  of  that  teaching  has  been  fully 
established  not  only  by  the  clinical  surprises  from  time  to  time  observed  and 
by  the  aids  to  diagnosis  afforded,  but  also  by  the  life-long  calamities  at  times 
thereby  prevented. 

Mr.  Sydney  Scott:  It  is  sometimes  difficult  to  decide  whether  some  cases 
of  middle-ear  catarrh  are  secondary  to  malignant  disease  or  to  syphilis.  Last 
November  I  saw  a  patient  at  the  National  Hospital  for  Paralysis,  who  for  six 
months  previously  had  been  treated  at  another  hospital  for  unilateral  middle 
ear  catarrh  and  Eustachian  obstruction.  He  then  developed  optic  neuritis  and 
paralysis  of  the  left  sixth  and  seventh  cranial  nerves.  The  left  eighth  cranial 
nerve  was  unaffected.  In  the  nasopharynx  was  an  ulcer  which  involved  the 
infundibulum  of  the  left  Eustachian  tube  ;  it  looked  like  malignant  disease, 
but  the  nerve  lesions  pointed  to  syphilis.  (I  shall  refer  to  this  case  more  fully 
another  time.)  More  recently  I  saw  another  patient  whom  I  had  examined 
three  weeks  previously,  and  found  nerve-deafness  in  the  right  ear.  During  the 
interval  he  had  awakened  with  loud  tinnitus  and  great  deafness  in  the  left  ear, 
which  had  been  previously  normal.  I  found  the  signs  of  nerve-deafness  with 
great  loss  of  bone-conduction  and  of  high  and  low  tones,  but  the  left  Eustachian 
tube  was  impervious  even  to  bougies.  His  history  of  syphilitic  infection  was 
very  definite  ;  he  had  been  treated  intramuscularly  with  salvarsan  two  years 
ago,  followed  by  a  course  of  mercury  for  one  and  a  half  years.  A  week  later 
I  found  the  Eustachian  obstruction  had  gone,  the  membrane  returned  to 
the  normal,  but  the  hearing  was  still  worse. 


{February  18,  1916.) 

Cases  illustrating   Otogenic  Facial   Paralysis. 

By  Dan  McKenzie,  M.D. 

Case  I :  Post-operative  Paralysis. — Male,  aged  29,  shown  before 
this  Section  on  October  12,  1912,  after  recovery  from  lateral  sinus 
thrombosis  and  serous  meningitis,  for  which  translabyrinthine  drainage 
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had  been  adopted.  The  patient  had  two  operations  in  all.  At  the  first 
a  huge  cholesteatoruatous  cavity  was  disclosed,  in  the  depths  of  which 
the  facial  nerve  was  found  slung  across  the  space  like  a  thread  and 
devoid  of  all  bony  protection  from  the  genu  to  the  stylo-mastoid 
foramen.  But  no  paralysis  was  observed  until  several  hours  after  the 
second  operation,  at  which  the  labyrinth  was  penetrated  to  reach  the 
internal  auditory  meatus,  so  that  the  injury  to  the  nerve  must  have 
been  inflicted  during  this  procedure.  The  course  of  the  paralysis  since 
its  inception  illustrates  the  striking  tendency  to  recovery,  but  often  only 
to  partial  recovery,  manifested  after  severe  injuries  to  the  nerve  in  the 
temporal  bone.  For  six  months  no  change  could  be  detected  in  the 
face,  but  at  the  end  of  that  period  a  little  fibrillary  movement  in  the 
fibres  of  the  orbicularis  palpebrarum  was  perceived  when  the  patient 
was  made  to  close  the  eyes  tight,  and  the  improvement  has  gone  on 
continuously,  but  very  slowly  indeed,  during  the  three  years  that  have 
elapsed  since  then.  Xow  he  can  close  the  eye,  the  ala  nasi  shows 
movement,  and  the  naso-labial  fold  appears  wThen  he  smiles.  But  none 
of  these  movements  is  equal  to  that  corresponding  to  it  on  the  other 
side  of  the  face.  The  patient  himself  is  of  opinion  that  the  improve- 
ment is  still  continuing,  and  with  this  I  agree,  but  progress  is  extremely 
slow.     The  reaction  of  degeneration  has  never  been  present. 

Case  II. — Male,  aged  32,  showTn  before  this  Section  on  May  14,  1915, 
as  a  case  of  recovery  after  purulent  meningitis.  In  this,  as  in  the  first 
case,  translabyrinthine  drainage  was  effected,  but  the  paralysis  was 
observed  on  the  patient  recovering  from  the  anaesthetic.  The  first  sign 
of  recovery  was  seen  on  December  17,  1915,  thirteen  months  after  the 
operation,  in  slight  movement  of  the  orbicularis  palpebrarum,  the 
dilator  naris,  and  the  levator  anguli  oris.  The  improvement,  in  this 
case,  unlike  the  last,  is  proceeding  rapidly. 

Case  III :  Concussion  (?)  Paralysis. — This  case  is  included  in  the 
series,  as  it  seems  to  suggest  the  explanation  of  facial  paralysis  following 
mastoid  operation  in  which  no  sign  of  exposure  of  the  nerve  at  the 
operation  has  been  detected.  A  male,  aged  25,  received  what  was 
supposed  to  be  a  shrapnel  wound  of  the  mastoid  on  May  1,  1915. 
He  was  rendered  unconscious  for  a  couple  of  hours,  but  no  facial 
paralysis  was  noticed  until  two  days  later,  and  in  four  weeks  the 
paralysis  began  to  get  well.  There  is  now  no  sign  of  it.  A  small 
fragment  of  metal  which  had  lodged  in  the  tympanum  was  removed 
by    the    exhibitor    eight    weeks    ago,    by    means    of    a    radical  mastoid 
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operation,  and  the  route  of  the  missile  was  then  seen  to  pass  through 
the  mastoid  and  the  posterior  meatal  wall  close  to  the  tympanum,  and 
within  a  few  millimetres  of  the  Fallopian  canal.  As  far  as  could  be 
made  out  the  nerve  itself  had  not  been  exposed. 

Case  IV :  Paralysis  from  Otitis  Media  Purulenta. — Woman,  aged  32, 
who  came  to  hospital  with  chronic  suppuration  in  the  left  ear  and 
complete  facial  paralysis  of  the  corresponding  side  of  the  face  of  one 
week's  duration.  The  radical  mastoid  operation  revealed  cholesteato- 
matous  disease,  which  had  exposed  the  facial  nerve  for  about  \  in.  in  the 
tympanum.  The  facial  paralysis  began  to  improve  six  months  after 
the  operation,  but  in  this  case,  as  in  the  first,  complete  recovery  delays 
its  coming. 

Case  V :  Herpetic  Paralysis.  — Male,  aged  32.  This  case  was 
published  in  extenso  as  one  of  herpes  zoster  oticus  combined  with 
recurrent  laryngeal  paralysis  in  the  Journal  of  Laryngology  (September, 
1915,  p.  339).  It  is  now  shown  here  with  the  facial  paralysis  nearlv 
well.      (The  laryngeal  paralysis  lasted  a  few  days  only.) 

Case  VI  :  Paralysis  from  Otitis  Media  Catarrhalis. — Boy,  aged  8. 
After  an  attack  of  acute  pain  in  the  right  ear,  facial  paralysis  suddenlv 
appeared.  There  has  been  no  discharge  from  the  meatus.  When  first 
seen  on  December  8,  1915,  the  membrana  tympani  showed  some  dull 
redness  in  the  upper  hemisphere,  but  it  did  not  rupture.  There  was 
no  herpes.  Consequently  this  is  evidently  one  of  those  rare  instances 
of  paralysis  from  simple  catarrh  of  the  middle  ear,  several  cases  of 
which  have  been  shown  before  this  Section.  The  paralysis  is  rapidly 
recovering,  having  been  complete  for  a  month  only. 

The  most  important  cases  of  facial  paralysis  from  the  surgeon's 
point  of  view  are,  of  course,  those  which  follow  mastoid  operations.  In 
my  experience,  severe  facial  paralysis  from  this  cause  is  very  rare,  and 
when  it  does  occur  it  nearly  always  undergoes  great  improvement,  if 
not  complete  recovery,  sooner  or  later.  Years,  indeed,  may  elapse — 
according  to  Vohsen  as  many  as  ten  years — and  yet  recovery  take 
place.  I  suggest  that  the  reason  for  recovery,  even  after  complete 
section  of  the  nerve,  lies  in  the  fact  that  section  of  the  facial  nerve, 
passing  as  it  does  through  a  fine  canal  in  the  bone,  may  occur  without 
the  ends  of  the  nerves  being  separated  from  each  other,  and  as  the 
intervening  gutter  or  bridge  of  bone  may  be  assumed  to  serve  as  a  guide 
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to  the  sprouting  nerve-fibres,  their  ultimate  union  is  probable.  On  the 
other  hand,  as  the  cases  now  exhibited  show,  complete  recovery  may  be 
delayed  for  a  very  long  time  ;  indeed,  it  may  never  be  reached.  This, 
also,  I  ascribe  to  the  narrow  channel  through  which  the  nerve  passes. 
If  the  nerve  is  severed  the  scar  tissue  which  forms  will  partially  block 
the  passage  and  prevent  the  full  reunion  of  the  nerve. 

I  have  said  that  in  my  experience,  and,  I  believe,  in  that  of  all 
otologists,  complete  facial  paralysis  from  operative  trauma  is  extremely 
rare.  On  the  other  hand,  I  find  paresis  relatively  common.  This 
paresis  varies  in  severity.  In  the  mildest  cases  a  slight  lagging  behind, 
or  delay  in  closing  the  corresponding  eyelid  as  compared  with  the  move- 
ment of  the  opposite  eyelid  in  the  ordinary  action  of  the  involuntary 
winking  of  the  eyes,  is  all  that  appears,  and  it  is  so  slight  as  to  escape 
all  except  the  most  jealous  observation,  and  so  transient  that  it  is  visible 
for  but  two  or  three  days.  Then  there  are  the  more  obvious  and 
familiar  cases,  in  which  the  paresis  slowly  spreads  from  the  eyes  to  the 
rest  of  the  face,  and  after  four  or  five  weeks  slowly  disappears.  In 
many  of  those  cases  the  surgeon  is  prepared  for  the  paralysis  by  the 
appearance  of  a  facial  twitch  at  the  operation.  In  others,  again,  no 
warning  has  been  given,  and  the  paralysis  comes  as  a  surprise.  It  is 
in  such  cases  that  I  suggest  concussion  or  contusion  to  be  the  cause  of 
the  nerve  lesion — by  contusion  I  mean,  rather,  haemorrhage  into  the 
canal,  the  effects  of  which  are  not  immediately  apparent  after  the 
operation.  Case  III  illustrates  this  type,  and  I  can  recall  another  in 
which  the  paralysis  followed  the  use  at  the  operation  of  a  blunt  set 
of  chisels. 

"When  the  nerve  is  exposed  by  natural  dehiscence  in  its  bony 
envelope,  or  by  caries  of  the  bone,  post-operative  paralysis,  when  it 
appears,  is  probably  due  to  septic  or  traumatic  neuritis.  It  appears 
about  three  days  subsequent  to  the  operation,  lasts  about  six  weeks, 
and  finally  disappears. 

We  frequently  come  across  cases  in  which  a  twitch  during  the 
operation  reveals  the  exposure  of  the  nerve,  but  in  which,  for  some 
unknown  reason,  no  paresis  or  paralysis  ensues. 

In  the  radical  mastoid  operation  one  great  difficulty  we  have  to 
contend  with  is  to  clear  disease  from  the  posterior  or  postero-external 
wall  of  the  tympanum  (the  sinus  tympani),  where  caries  often  lurks. 
Curetting  here  is  liable  to  injure  the  nerve,  and  yet  to  neglect  this 
corner  is  to  run  the  risk  of  the  disease  being  prolonged  and  the 
benefit  of  the  operation  being  lost. 
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DISCUSSION. 

The  President  :  This  question  of  facial  paralysis  is  a  very  practical  one. 
I  have  had  my  share  of  cases  of  post-operative  facial  palsy.  I  had  one  case  in 
which  the  nerve  had  been  exposed  by  cholesteatoma,  and  the  operation  was 
the  ordinary  radical  one  for  mastoid  disease.  In  these  cases  I  have  found 
that  the  quicker  the  suppuration  ceases,  the  quicker  is  the  repair  of  the 
nerve.      That  is  what  one  would  expect  on  a  priori  grounds. 

Dr.  H.  J.  Banks  Davis  :  In  the  first  case  the  note  says  :  "  The  reaction 
of  degeneration  has  never  been  present"  ;  I  suppose  that  this  is  an  error  and 
means  that  it  has  always  been  and  is  still  present ;  I  think  it  is  there  in  every 
case  of  paralysis  after  the  first  week  or  ten  days  following  injury  to  the  nerve 
below  the  nucleus.  It  may,  of  course,  only  be  "partial  reaction  of  degeneration" 
and  not  complete,  but  the  responses  to  electrical  stimulation  cannot  be  normal 
if  facial  paralysis  is  present,  unless  it  be  "  functional." 

Dr.  Dundas  GRANT :  I  wish  to  support  what  Dr.  McKenzie  says  with 
regard  to  the  jamming  of  the  nerve  by  cicatricial  tissue  in  the  tube.  I  would 
remind  you  of  a  paper  which  was  read  by  Ferdinand  Alt  at  the  International 
Congress  in  London,  1913.  It  was  on  old-standing  cases  of  facial  paralysis  which 
he  had  operated  upon  by  deliberately  opening  the  Fallopian  canal,  and  liberating 
the  facial  nerve  from  pressure.  I  should  feel  some  diffidence  in  doing  this, 
but  there  may  be  others  who  have  experiences  of  the  kind  to  offer.  I  agree 
it  is  very  rare  for  the  paralysis  to  remain  complete  for  any  great  length  of  time. 
I  think,  with  Dr.  Gray,  that  recovery  is  hastened  by  using  the  continuous 
current.  I  should  like  to  hear  what  results  have  been  obtained  by  the  anasto- 
mosis of  the  facial  nerve  with  one  of  the  other  nerves  ;  I  have  not  had  the 
opportunity  of  seeing  the  ultimate  results  of  that  procedure  ;  operators  do  not 
seem  anxious  to  record  them.  In  opening  the  aditus  I  use  a  guard,  and 
I  think  it  has  helped  me  to  avoid  facial  paralysis.  But  the  guard  must  be  held 
by  an  experienced  person,  otherwise  it  may  defeat  its  object,  especially  if  there 
is  anything  like  dehiscence  in  the  canal.  Anatomical  investigations  have 
shown  that  the  course  of  the  facial  nerve  varies  ;  in  some  cases  it  runs 
vertically  downwards  from  the  inner  wall  of  the  aditus  ;  in  others  it  runs  ful- 
some distance  horizontally  outwards,  and  then  makes  an  almost  right-angled 
turn  downwards  ;  and  in  the  latter  cases  it  is  specially  liable  to  injury.  By 
careful  operating  one  can  chip  off  the  corner  of  the  bend  without  cutting 
through  the  facial  nerve.  In  using  the  chisel,  I  find  it  best  to  turn  the  bevel 
of  it  over,  so  that  the  tendency  is  for  the  tool  to  work  towards  the  surface 
rather  than  the  deeper  parts.  I  ask  whether  it  is  common  for  the  facial  nerve 
to  be  affected  when  translabyrinthine  drainage  is  carried  out.  It  is  such  a 
fascinating  procedure  that  one  would  like  to  be  assured  it  is  free  from  that 
risk.  Of  course,  a  freer  drainage  can  be  secured  by  making  an  opening  in 
another  place,  though  the  ensuring  of  asepsis  is  then  probably  more  difficult. 
mh — 19a 
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Sir  WILLIAM  MlLLiGAN  :  If  Dr.  McKenzie  will  do  me  the  honour  of 
reading  Milligan  and  Wingrave  on  "  Diseases  of  the  Ear,"  he  will  find  a 
chapter  devoted  to  facial  nerve  paralysis.  I  rise,  however,  to  draw  attention 
to  the  injury  which  is  often  done  by  curetting  the  middle  ear.  If  it  is  to  be 
done  at  all,  it  should  be  carried  out  from  behind  forwards  ;  it  is  then  less  risky. 
If,  unfortunately,  one  divides  the  nerve  in  the  course  of  an  operation,  one 
should  have  the  courage  to  open  up  the  aqueduct  immediately  as  far  as 
possible,  and  endeavour  to  twist  a  little  piece  of  foil  or  india-rubber  tissue  round 
the  nerve,  so  as  to  conduct  it  to  the  distal  opening  in  the  bone,  and  so 
encourage  repair.  I  have  seen  two  cases  of  bilateral  facial  paralysis  in  middle- 
ear  disease.  I  agree  that  there  is  generally  some  recovery  in  these  cases,  and 
the  lapse  of  years  does  not  make  the  case  hopeless.  It  is  rare  to  find  a 
patient  suffering  from  absolute  and  permanent  palsy  of  the  nerve.  We  in  this 
country  do  not  see  anything  like  so  many  cases  of  this  kind  as  are  to  be  met 
with  in  many  Continental  clinics. 

Dr.  JOBSON  HORNE  :  I  agree  with  what  has  been  said  about  the  importance 
of  care  in  curetting  the  middle  ear  in  the  mastoid  operation,  and  apart  from 
any  mastoid  operation  I  would  urge  particularly  the  advisability  of  confining 
all  curettage  of  the  middle  ear  to  patients  indoors  and  in  bed.  Eef erring  to 
Dr.  Grant's  point  about  reversing  the  chisel  when  removing  the  bridge  in  the 
mastoid  operation  so  that  the  bevel  of  the  chisel  is  on  the  under  surface, 
at  that  stage  of  the  mastoid  operation  I  work  with  a  curved  chisel  with  the 
bevel  on  the  under  surface.  With  the  use  of  that  instrument  and  Hartmann's 
punch  forceps  I  have  always  escaped  injuring  the  facial  nerve.  Apart  from 
traumatism,  there  have  been  cases  of  ear  disease  in  which  facial  paralysis  was 
inevitable,  such  as  tuberculous  disease  of  the  ear. 

Mr.  Sydney  Scott  :  We  do  not  find  that  facial  paralysis  always  follows 
the  translabyrinthine  operation  for  meningitis,1  although  it  occurred  on  the 
third  day  in  the  first  case  which  Mr.  West  and  I  described.  One  should  be 
specially  careful  to  keep  close  to  the  floor  of  the  internal  auditory  canal. 

Dr.  DAN  McKenzie  (in  reply)  :  I  will  not  reply  at  length  at  this  hour,  but 
suggest  the  subject  for  a  discussion  at  another  session.  Unless  you  curette 
the  ear  very  thoroughly  in  some  cases,  you  will  not  get  it  to  heal  up.  And  in 
the  cases  of  caries  in  the  posterior  part  of  the  tympanic  cavity,  the  spot  where 
the  nerve  is  most  liable  to  be  exposed  and  where  facial  paralysis  is  produced, 
one  must  always  curette  there  if  the  case  is  to  be  cured.  I  think  we  should 
decline  to  remove  a  polypus  from  the  middle  ear  except  through  the  mastoid  ; 
I  have  twice  seen  a  polypus  attached  to  the  exposed  trunk  of  the  nerve,  and  if 
it  had  been  removed  in  the  ordinary  way,  facial  paralysis  would  have  been 
inevitable. 


1  Proc.  Roy.  Soc.  Med.,  1908-09,  ii  (Otol.  Sect.),  p.  11. 
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President — Dr.  Albert  A.  Gray 


{May  19,  1916.) 

The    Pathology    of    Otosclerosis,    Congenital    Syphilitic 
Deafness,   and   Paralabyrinthitis. 

By  J.  S.  Eraser,  M.B.,  F.R.C.S.Ed. 

Otosclerosis. 

At  the  present  time  it  appears  to  be  impossible  to  state  with 
confidence  that  the  condition  variously  known  as  "  otosclerosis,"  "  dry 
middle-ear  catarrh,"  "  spongification  of  the  labyrinth  capsule,"  "ostitis 
vasculosa  petrosa,"  "ostitis  stapedio-vestibularis,"  "petrous  osteo- 
dystrophy," &c,  is  a  pathological  and  clinical  entity.  It  may  be  that 
the  condition  we  know  as  "  otosclerosis  "  is  made  up  of  two  or  more 
pathological  conditions  in  somewhat  the  same  way  that  "  oedema  "  may 
result  from  affections  of  the  heart,  kidneys,  nerves,  or  from  inflammatory 
processes.  All  we  know  is  that,  apart  from  suppurative  otitis  media 
and  adhesive  processes  in  the  tympanum,  there  are  many  cases  of 
chronic  progressive  deafness  (usually  accompanied  by  tinnitus)  in  which 
functional  examination  of  the  auditory  apparatus  gives  us  the  results  we 
associate  with  a  lesion  of  the  sound-conducting  mechanism — i.e.,  raised 
lower  tone  limit,  lengthened  bone-conduction  and  negative  Einne  test. 
Microscopic  examination  of  such  specimens  as  have  been  available  have 
shown  certain  changes  in  the  labyrinth  capsule,  especially  in  the  anterior 
bony  margin  of  the  oval  window.     In  the  early  stages  of  the  disease  we 

1  From  the  Ear  and  Throat  Department,  Royal  Infirmary,  Edinburgh,  under  the  charge 
of   A.    Lo«an   Turner,    M.D.,    F.R.C.S.E.  ;    and    the    Laboratory   of   the   Royal   College   of 
Physicians,  Edinburgh,  under  the  charge  of  Professor  James  Ritchie. 
JY— 11 
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find  here  vascular  spongy  bone  containing  numerous  spaces  which  show 
a  central  blood-vessel  surrounded  by  some  connective  tissue.  Osteo- 
clasts are  not  found  at  this  stage.  Later  on  the  diseased  area  becomes 
sclerosed  by  deposit  of  new  bone  in  the  walls  of  the  spaces.  The  process 
usually  extends  to  the  stapedio-vestibular  joint  and  results  in  bony 
fixation  of  the  stapes.  In  the  early  stages  the  nerve  structures  are 
normal  as  a  rule,  but  in  the  later  there  is  usually  a  considerable  degree 
of  atrophy  affecting  Corti's  organ,  the  stria  vascularis,  the  spiral  ganglion 
and  the  cochlear  nerve. 

Theories  as  to  the  Pathology  of  Otoscleeosis. 

There  appear  to  be  only  four  possible  ways  in  which  the  affection 
may  arise  :  It  may  be  congenital  :  it  may  follow  inflammatory  changes 
in  the  middle  ear ;  it  may  be  due  to  infection  through  the  blood  ;  it 
may  be  caused  by  abnormal  conditions  in  the  nerve  supply  of  the  parts 
affected.  For  convenience  we  may  take  these  possibilities  in  the 
following  order : — 

(1)  Otosclerosis  is  regarded  by  some  as  a  chronic  inflammatory 
process  spreading  from  the  mucoperiosteum  of  the  middle  ear  and 
following  attacks  of  catarrhal  or  suppurative  otitis  media.  The 
inflammatory  condition  is  supposed  to  linger  about  the  niche  of  the  oval 
window  and  to  invade  the  bone  from  the  deep  layer  of  the  mucosa. 
Such  an  invasion  may  be  favoured  by  the  anastomosis  which  occurs  at 
this  spot  between  the  tympanic  vessels  and  those  of  the  bony  labyrinth 
capsule.  Further,  as  Walker  and  I  have  pointed  out,  the  joints  in  the 
middle  ear  are  the  only  articulations  in  the  body  covered  by  mucous 
membrane  and  therefore  liable  to  infection  from  the  surface. 

This  view  of  the  pathology  of  otosclerosis  does  not  by  any  means 
exclude  the  hereditary  transmission  of  a  tendency  to  the  disease.  It 
may  well  be  that  in  certain  families  the  mucosa  of  the  middle  ear  and 
the  bony  capsule  of  the  labyrinth  are  congenitally  weak,  and  therefore 
unable  to  resist  infection  from  the  surface.  In  the  same  way  there 
seems  to  be  evidence  that  in  certain  families  cases  of  suppurative  otitis 
media  are  specially  liable  to  develop  labyrinthine  or  intracranial  compli- 
cations. In  cases  of  middle-ear  suppuration  several  observers  have 
noted  changes  in  the  bony  capsule  of  the  labyrinth  similar  to  those  seen 
in  the  early  stages  of  otosclerosis — i.e.,  stage  of  ostitis  vasculosa  or 
spongification. 

Against  the  theory  that  otosclerosis  is   an  inflammatory  condition 
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following  otitis  media  we  must  place  the  facts  that — (a)  in  most  cases 
the  mucosa  of  the  middle  ear  is  normal  (it  is  well  known,  however,  that 
otitis  media  may  pass  off  and  leave  little  or  no  trace)  ;  (b)  plasma  cells 
are  absent  (I  am  not  sufficiently  skilled  in  pathology  to  deal  with  this 
point,  but  it  has  been  stated  that  plasma  cells  are  not  invariably  present 
in  inflammatory  conditions)  ;  (c)  areas  of  osteoporosis  are  found  in  spots 
far  distant  from  the  mucosa  of  the  middle  ear  (this  will  be  dealt  with 
later) . 

(2)  According"  to  the  second  theory,  otosclerosis  is  a  congenital 
anomaly  of  the  process  of  growth  in  the  petrous  temporal  bone,  due 
to  the  presence  of  certain  determinants  in  the  patient's  blood.  This 
anomaly  only  becomes  manifest  after  puberty.  Under  normal  conditions 
the  growth  of  the  membranous  labyrinth  and  its  bony  capsule  ceases 
soon  after  birth,  though  islands  of  cartilage  may  occur  in  the  labyrinth 
capsule  in  the  region  of  the  anterior  margin  of  the  oval  window  (figs.  9 
and  10).  According  to  the  second  theory  growth  continues  in  this 
cartilage  bone  and  later  spreads  to  the  footplate  of  the  stapes,  finally 
resulting  in  ankylosis.  Those  who  hold  this  view  lay  great  stress  on 
the  hereditary  transmission  of  the  disease,  though  they  admit  that 
the  immediate  cause  of  otosclerosis  may  be  provided  by  puberty,  by 
the  puerperium,  or  by  disease  of  the  tympanic  mucosa.  Further, 
Siebenmann,  who  supports  this  theory,  points  out  the  similarity  of  the 
changes  seen  in  otosclerosis  to  those  which  occur  in  a  rib  in  cases  of 
empyema.  (In  such  cases  the  process  must  surely  invade  the  rib  from 
the  periosteum  ?) 

(3)  A  third  group  of  otologists  look  on  otosclerosis  as  a  primary  disease 
of  the  bone,  the  infection  coming  by  way  of  the  blood-stream,  as  in 
osteomalacia,  rheumatism,  &c.  Ferreri  regards  otosclerosis  as  closely 
allied  to  osteomalacia,  and  finds  that  almost  all  patients  suffering  from 
the  latter  disease  are  also  the  subjects  of  otosclerosis.  A  variant  of  this 
view  is  held  by  our  President,  Dr.  A.  A.  Gray,  who  has  put  forward  the 
theory  that  otosclerosis  is  an  aseptic  necrosis  of  certain  areas  in  the 
labyrinth  capsule — apparently  as  a  result  of  aseptic  infarction.  Gray 
believes  that  similar  areas  occur  in  other  bones  of  the  skeleton.  It 
would  certainly  be  of  great  interest  to  examine  other  bones,  though 
it  would  not  be  so  easy  in  them  to  identify  areas  of  ostitis  vasculosa 
as  it  is  in  the  dense  labyrinth  capsule.  A  grav2  objection  to  the  theory 
that  otosclerosis  is  a  puerperal  infection  is  the  fact  that  it  is  very 
common  in  young  unmarried  women,  while  the  cases  so  commonly  met 
with  in  men  must,  of  course,  be  explained  in  another  way.     If,  for  a 
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moment,  we  consider  theories  (1)  and  (3)  together,  we  may  compare 
them  with  those  put  forward  regarding  the  connexion  between  tonsillitis 
and  rheumatism.  Formerly  it  was  held  that  attacks  of  tonsillitis  were 
of  "  rheumatic  origin  " — i.e.,  that  the  tonsil  was  presumably  infected 
through  the  blood-stream.  More  recently  opinion  has  turned  round, 
so  that  it  is  now  held  that  rheumatism  is  of  "  tonsillar  origin  " — that 
is  to  say,  that  the  blood-stream  becomes  infected  from  the  tonsils. 
In  my  opinion  the  number  of  cases  of  otosclerosis  which  are  looked  on 
as  secondary  to  otitis  media  is  likely  in  the  future  to  grow  larger, 
while  the  number  of  the  so-called  primary  cases  is  likely  to  decrease. 

(4)  Lastly,  otosclerosis  is  regarded  by  a  small  group  of  observers 
as  due  to  a  trophic  disturbance — i.e.,  as  a  degenerative  atrophic  process. 
According  to  this  theory  the  changes  (sometimes)  found  in  the  ganglia 
and  nerves  are  primary,  while  those  in  the  labyrinth  capsule  are 
secondary.  In  this  connexion  it  may  be  noted  that  certain  cases,  which 
clinically  appeared  to  be  examples  of  nerve  deafness,  on  microscopic 
examination  showed  spongification  of  the  labyrinth  capsule  with 
(Siebenmann),  or  without  (Bruehl),  ankylosis  of  the  stapes.  This  type 
of  otosclerosis  associated  with  nerve  deafness — the  so-called  "  atypical 
otosclerosis  " — is  markedly  hereditary.  Again,  spongification  of  the 
bone  in  front  of  the  oval  window  has  been  observed  in  an  old  woman 
aged  82  (Wolff),  and  in  two  other  cases  in  old  people  (Mayer).  On  the 
other  hand,  advanced  cases  of  otosclerosis  have  been  microscopically 
examined,  in  which  no  degenerative  changes  were  found  in  the  nerve 
structures. 


Nature  of  the  Changes  en  the  Bone  in  Otosclerosis. 

According  to  Siebenmann  the  changes  are  as  follow  :  (1)  Vascular 
and  fibrous  marrow  penetrates  the  normal  Haversian  canals  and  dilates 
them.  (2)  Next  there  is  lacunar  resorption  by  giant  cells  of  the  car- 
tilage bone  of  the  labyrinth  capsule,  resulting  in  the  formation  of  large 
spaces  containing  blood-vessels  and  numerous  cells.  (3)  New  deeply 
staining  bone  is  deposited  in  the  walls  of  these  large  spaces  (the  bone 
takes  on  the  basic  hematoxylin  stain).  (4)  The  new  bone  becomes 
dense  and  gradually  loses  its  affinity  for  the  basic  stain. 

Manasse  describes  the  changes  thus  :  (1)  Granulation  and  osteoid 
tissue  are  formed  in  the  pre-existing  spaces  in  the  bone.  This  is  the 
primary  active  process.  The  original  bone  of  the  labyrinth  capsule 
disappears  without  absorption  by  giant  cells.     (2)  The  spongy  new  bone 
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is  destroyed  by  canaliculization  and  lacunar  resorption  by  osteoclasts ; 
new  marrow  spaces  are  thus  produced.  (3)  Bone  is  again  formed  by 
osteoblasts  in  the  new  marrow  spaces  ;  this  bone  becomes  more  and 
more  compact  by  diminution  in  size  of  the  marrow  spaces.  In  this  way 
new  lamellar  systems  are  formed,  but  the  new  compact  bone  is  sharply 
marked  off  from  the  normal  bone  of  the  labyrinth  capsule. 


Case  of  Chronic  Middle  Ear  Suppuration  and  Cholesteatoma  combined  with  Ostitis 
Vasculosa  (Otosclerosis)  of  the  Labyrinth  Capsule.     (Figs.  1  to  G  inclusive.) 


Fig.   1  (Section  385). 

\"ertical  transverse  section  through  the  region  of  the  anterior  margin  of  the  oval  window, 
showing  the  area  of  spongification  (5).  The  untidy  condition  of  the  section  is  explained  in 
the  text.  1,  floor  of  middle  fossa  ;  2,  area  of  ostitis  vasculosa  ;  3,  facial  nerve  ;  4,  ossicle 
(incus?)  showing  ostitis  vasculosa;  5,  area  of  ostitis  vasculosa  in  anterior  margin  of  oval 
window  (seat  of  election)  ;  G,  jugular  bulb  ;  7.  basal  coil  (the  bony  spinal  lamina  and  mem- 
branous structures  have  been  removed— artefact) ;    8  and  9,  internal  meatus,  with  nerves. 
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All  writers  on  the  pathology  of  otosclerosis  take  it  for  granted 
that  the  more  deeply  staining  bone  seen  in  the  walls  of  the  vascular 
spaces  in  the  early  stage  of  the  disease  is  new-formed  bone.  In  my 
experience,  however,  new-formed  bone  is  usually  pale  and  stains  well 
with  eosin,  but  not  with  basic  stains.  Such  new  bone  may  be  seen  in 
the  walls  of  the  mastoid  air  cells  from  cases  of  subacute  mastoiditis. 


'      i 
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Fig.   2  (Section  29f 


Vertical  transverse  section  through  cochlea,  showing  three  areas  of  ostitis  vasculosa 
(otosclerosis).  1,  middle  fossa  ;  2,  area  of  ostitis  vasculosa  ;  3,  cholesteatoma  ;  4,  remnant 
of  lymph  space  in  capsule  of  cochlea  ;  5,  tubal  part  of  tympanic  cavity— the  tympanic 
cavity  in  this  case  is  divided  into  an  upper  part  (lined  by  cholesteatoma)  and  a  lower  part 
communicating  with  the  Eustachian  tube  ;  6,  scala  vestibuli  of  basal  coil ;  7,  two  areas  of 
ostitis  vasculosa  ;  8,  scala  tympani  of  basal  coil,     (x  8.) 


Accordingly,  it  seems  probable  that  the  bone  which  stains  deeply  with 
haenialuro  or  hematoxylin  is  not  new  bone  at  all,  but  merely  the  old 
bone  of  the  region,  the    staining  reaction  of  which  has  been   altered 
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by  the  change  it  has  undergone  owing  to  the  vascular  dilatation  and  the 
consequent  increased  supply  of  lymph.  If  we  grant  that  in  the  stage 
of  osteoporosis  some  irritant,  inflammatory  or  toxic  condition  be  present, 
it  will  be  obvious  that  in  order  to  combat  this  condition  the  part  needs 
an  increased  blood  supply.  The  vessels  of  the  Haversian  spaces  there- 
fore dilate,  the  marrow  proliferates,  and  the  spaces  become  enlarged. 
It  is  not  necessary  that  the   bone   should  be   removed  by  osteoclasts. 


Fig.  3  (Section  255). 
Vertical  transverse  section  through  cochlea  showing  two  area s  of :  ostitis  ^ulosa      At 
the  apex  of  the  cochlea  the  bonv  changes  reach  the  endosteum.    1,  basal  co.l ,  2, jmiddle  coil 
3   hXcotrema;   4,  two  small  areas  of  ostitis  vasculosa  ;   5,  cholesteatoma;  6,  tubal  part  of 
tympanic  cavity  ;  7,  area  of  ostitis  vasculosa.     (  x  8.) 

Bone  yields  before  long-continued  pressure  exerted  by  structures  much 
softer  than  itself-e.g.,  the  enlarged  mastoid  antrum  and  tympanic  attic 
in  cases  of  cholesteatoma,  in  the  walls  of  which  I  have  never  observed 
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osteoclasts.  Later  on,  when  the  local  chronic  inflammatory  or  toxic 
process  has  been  overcome,  the  vascular  supply  diminishes  and  the  bone 
again  becomes  sclerotic  and  loses  its  affinity  for  basic  stains. 

In  support  of  the  first-mentioned  view  as  to  the  pathology  of  oto- 
sclerosis— namely,  that  it  is  a  chronic  inflammatory  process  invading 
the  labyrinth  capsule  from  the  deep  layer  of  the  mucosa  in  the  region 


Fig.  1  (Section  195). 

Vertical  transverse  section  through  cochlea  showing  three  areas  of  ostitis  vasculosa  in  the 
cochlear  capsule.  1,  areas  of  otosclerosis  ;  2,  tensor  tympani ;  3,  cholesteatoma ;  4,  external 
meatus  ;  5,  tympanic  membrane  ;  6,  lower  part  of  tympanic  cavity ;  7,  apical  coil  of  cochlea  ; 
8,  basal  coil  of  cochlea  ;  9,  area  of  ostitis  vasculosa.     (  x  8.) 


of    the    anterior    margin    of    the    oval    window— I    bring    forward    the 

following    case,    the    clinical    notes    of  which    are,   unfortunately,  very 
meagre : — 
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J.  H.,  male,  aged  19,  had  suffered  from  chronic  middle-ear  suppuration  of 
unknown  origin  for  many  years.  The  patient  was  a  foundling,  and  nothing  is 
known  as  to  his  parentage  ;  he  was  a  very  dull  hoy  and  "  backward  "  in  every 
way  according  to  the  account  of  his  guardian.  He  was  in  and  out  of  the 
poorhouse  on  several  occasions,  before  his  last  admission  on  May  11,  1911. 


Fig.  5  (Section  135). 

Vertical  transverse  section  through  capsule  of  cochlea,  showing  a  large  area  of  ostitis 
vasculosa  in  front  of  the  hollow  spaces  of  the  cochlea.  1.  middle  fossa  ;  -1.  large  area  of 
ostitis  vasculosa;  3,  tensor  tympani ;  4,  anterior  bony  wall  of  external  meatus  ;  5,  tubal  part 
of  the  tympanic  cavity  ;  6,  fatty  marrow  ;  7,  fibrous  marrow  ;  8,  normal  cartilage  bone  (inter- 
globular bone)  of  cochlear  capsule.  The  section  is  made  auterior  to  the  hollow  spaces  of  the 
cochlea,  and  only  shows  the  cochlear  capsule.     (      8.  i 


Death  occurred  on  May  15,  and  at  the  autopsy  a  large  temporo-sphenoidal 
ab>cess  was  discovered.  As  the  patient  had  not  been  seen  by  an  otologist, 
and  as  no  functional  examination  had  been   carried   out,   it  was   not   at  first 
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Fig.  6  (Section  445). 

Vertical  section  through  the  posterior  part  of  the  labyrinth  in  the  region  of  the  semi- 
circular canal.  Note  the  spongy  condition  of  the  bone  (2)  on  the  inner  wall  of  the  mastoid 
antrum  (4).  1,  superior  canal;  2,  area  of  ostitis  vasculosa?  passing  in  towards  fossa  sub- 
arcuata  ;  3,  floor  of  middle  fossa  ;  4,  cholesteatoma  in  antrum  ;  5,  external  canal ;  6,  posterior 
canal  towards  the  ampullary  end — the  canal  here  contains  bone  dust  (artefact) ;  7,  saccus 
endolymphaticus  ;  8,  crus  commune ;  9,  posterior  cranial  fossa.  Note  change  in  the  bone 
(ostitis  vasculosa)  passing  inwards  from  the  cholesteatoma  matrix  on  inner  wall  of  antrum. 
In  this  situation  the  veins  from  the  inner  wall  of  the  antrum  pass  through  the  fossa  sub- 
arcuata  to  the  posterior  cranial  fossa  to  join  the  inferior  petrosal  sinus.  The  condition  seen 
in  the  photomicrograph  is,  however,  not  found  under  normal  conditions.     (  x  8.) 
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Development  of  the  Labyrinth  Capsule  Studied  in  Relation  to  the  Pathology 
of  Otosclerosis.     (Pigs.  7  to  11  inclusive.) 


14  16    16   17 
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Fig.  7. 

Vertical  transverse  section  through  head  of  foetal  pig  showing  the  fcetal  cartilaginous 
capsule  of  the  labyrinth  on  both  sides.  The  endolymph  spaces  are  patent,  but  the  perilymph 
spaces  are  still  filled  with  fcetal  connective  tissue.  1,  footplate  of  Btapes;  2,  facial  nerve; 
3,  incus;  4,  malleus;  5,  Eustachian  tube;  C,  naso-pharynx  ;  7.  mouth  cavity;  8,  hyoid  ; 
9.  Meckel's  cartilage;  10,  lower  jaw;  11,  external  auditory  meatus;  12,  external  canal; 
13,  hollow  of  auricle  ;  14,  superior  canal ;  15,  utricle  ;  16,  saccule  ;  17,  cochlear  nerve.  Note 
the  cartilage  capsule  of  the  labyrinth  extending  from  above  14  to  the  basi  sphenoid  which 
lies  above  6.     ( x  8.) 
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thought  to  be  worth  while  to  examine  the  ear  microscopically.  A  vertical  saw- 
cut  was  therefore  made  through  the  temporal  bone  from  the  external  to  the 
internal  meatus  in  order  to  demonstrate  cholesteatoma  in  the  tympanic  cavity 
and  attic.  As  the  specimen  did  not  show  this  very  well,  it  was  determined  to 
examine  the  ear  microscopically  in  order  to  observe  the  condition  of  the 
labyrinth  i cholesteatoma  deafness?).  In  view  of  the  fact  that  the  labyrinth 
capsule  showed  extensive  areas  of  ostitis  vasculosa,  it  may  readily  be  imagined 
that  I  was  not  too  pleased  with  myself  for  having  destroyed  with  the  saw  the 
regions  of  the  oval  and  round  windows.  It  is  further  unlucky  that  the  plane 
of  the  saw-cut  is  not  a   favourable  one   for  microscopic  examination  of   the 
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Fig.  S. 

Vertical  transverse  section  through  head  of  foetal  pig  at  later  stage  than  preceding  photo- 
micrograph (No.  7).  The  section  corresponds  to  the  left  half  of  fig.  7,  but  lies  horizontally 
instead  of  vertically.  The  perilymph  spaces  of  the  vestibule  and  canals  are  now  patent,  but 
in  the  cochlea  the  perilymph  space  is  still  filled  by  fcetal  connective  tissue.  1,  superior 
canal;  2,  vessels  of  fossa  subarcuata  ;  3,  utricle;  4,  cochlear  nerve;  5,  saccule;  6,  scala 
tympani  still  solid  ;  7.  cochlear  canal ;  8,  scala  vestibuli  still  solid ;  9,  Eustachian  tube  ; 
10,  mouth  cavity;  11,  lower  jaw;  12,  tympanic  cavity  only  reaches  malleus  and  anterior 
margin  of  oval  window;  13.  external  auditory  meatus;  14.  external  semicircular  canal. 
15,  auricle  ;  16,  facial  nerve.  The  posterior  and  upper  parts  of  the  tympanic  cavity  are  still 
filled  with  foetal  connective  tissue.  The  perilymph  space  of  the  vestibule  and  canals  is  now 
patent,  though  that  of  the  cochlea  is  still  filled  with  fcetal  connective  tissue.     ( x  8.) 
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labyrinth.  The  results  of  the  examination  may  be  summarized  as  follows  : 
The  Eustachian  tube  showed  normal  epithelium,  but  the  submucous  tissue  was 
thickened  and  showed  cystic  spaces  (fig.  4).  The  tympanic  cavity,  aditus  and 
antrum  were  lined  by  cholesteatoma  (figs.  3  and  6).  The  bony  walls  of  the 
attic  and  antrum  show  large  spaces  containing  connective  tissue  and  blood- 
vessels, but  no  giant  cells  (ostitis  vasculosa '?)  (fig.  6).  On  the  inner  wTall  of 
the  tympanum  in  the  anterior  margin  of  the  oval  window  there  is  an  area  of 
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Fig.  9. 

Horizontal  section  through  labyrinth  of  full  term  foetus  showing  island  of  cartilage  (3) 
in  the  bone  of  the  anterior  margin  of  the  oval  window.  1,  footplate  of  stapes;  2,  track  of 
cartilage  ;  3,  foetal  rest  of  cartilage  ;  4,  endosteal  bone  ;  5,  lamellar  bone  ;  G.  cochlear  nerve  ; 
7,  vestibular  nerve ;  8,  sacculus  ;  9,  utriculus.     ( ,:   12.) 


ostitis  vasculosa  in  the  labyrinth  capsule  (fig.  1).  If  we  start  at  this  point  we 
can  trace  the  spread  of  the  disease  in  the  wall  of  the  labyrinth  between  the 
periosteal   and  cartilage   bone  round   to  the  region  of   the  internal  auditory 
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meatus,  anil  over  the  apex  of  the  cochlea  to  the  anterior  part  of  the  bony 
capsule  of  this  structure  (figs.  2  to  5).  At  the  apical  coil  of  the  cochlea  the 
spongification  reaches  the  perilymph  space  (fig.  3).  Further  back  on  the  inner 
wall  of  the  aditus  and  antrum,  in  the  region  where  the  vessels  of  the  fossa 
subarcuata  begin,  the  bone  shows  large  spaces  containing  blood-vessels  and 
connective  tissue  (fig.  6).  The  marrow  surrounding  the  labyrinth  capsule 
appears  at  all  parts  to  be  very  fibrous  (figs.  3  and  4).  Beyond  this  the  marrow 
is  fatty,  but  cellular  marrow  is  entirely  absent. 
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Fig.  10. 

Part  of  rig.  9.  Anterior  margin  of  oval  window  from  full  term  foetus  showing  remains  of 
fcetal  cartilage.  1,  cartilage  or  interglobular  bone ;  2,  rest  of  foetal  cartilage  ;  3,  lamellar  or 
periosteal  bone  ;  4,  mucosa  of  t3'mpanum  ;  5,  lamellar  or  periosteal  bone  ;  6,  endosteal  bone  ; 
7,  cartilage  or  interglobular  bone.     (  x  45.) 


In  the  case  of  specimens  obtained  from  the  human  subject  it  is  never  wise 
to  be  dogmatic  in  regard  to  changes  in  the  delicate  nerve  structures  of  the 
labyrinth,  even  in  cases  (such  as  the   present)  where  the  temporal  bone  was 
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obtained  within  twenty-four  hours  of  death  and  at  cnce  placed  in  fixative. 
With  this  proviso  it  may  be  stated  that  Corti's  organ  appears  to  be  atrophied 
in  all  coils  :  only  the  outline  of  this  structure  is  visible.  The  cells  of  the 
spiral  ganglion  also  appear  to  be  shrunken,  and  their  place  is  taken  by  con- 
nective tissue.  The  vestibule,  along  with  the  ampullary  ends  of  the  canals, 
were  destroyed  by  the  saw-cut. 

I  have  found  changes,  somewhat  similar  to  those  seen  in  the  labyrinth 
capsule  of  this  case,  in  the  malleus  and  incus  obtained  from  cases  of  chronic 
middle-ear  suppuration  in  which  the  ossicles  were  diseased  (figs.  13  and  15). 


Fig.  11. 

Horizontal  section  through  right  ear  of  new-born  child,  showing  lymph  (3)  space  between 
cartilage  bone  (2)  and  lamellar  bone  (4)  in  the  capsule  of  the  cochlea.  1,  carotid  canal  with 
artery;  2,  cartilage  bone  of  cochlear  capsule  ;  3,  lymph  space;  i,  lamellar  bone  formed  from 
deep  layer  of  tympanic  mucosa  :  5,  anterior  margin  of  oval  window  ;  G,  malleus  ;  7,  footplate 
of  stapes ;  8,  incus  ;  9,  facial  nerve  ;  10,  external  semicircular  canal  ;  11,  cartilage  bone 
surrounding  canal;  12,  marrow ;  13,  smooth  end  of  superior  canal;  14,  fossa  subarcuata  ; 
15,  vestibule  ;  16,  internal  auditory  meatus  with  nerves ;  17,  lymph  space  in  bony  capsule 
of  cochlea,     (x  8.) 
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In  order  to  explain  how  the  chronic  infective  condition,  which 
invades  the  labyrinth  capsule  from  the  region  of  the  promontory  can 
reach  the  internal  auditory  meatus  it  is  necessary  to  recall  a  few  facts 
regarding  the  development  of  the  ear.  About  the  third  month  of  fcetal 
life   we  find  the  otic  vesicle,  now  differentiated  into  cochlea,  saccule, 


Normal  and  Diseased  Ossicles  from  Cases  of  Chronic  Middle  Ear  Suppuration. 

(Figs.  12  to  15  inclusive.) 


Fig.  12. 

Vertical  transverse  section  of  normal  malleus.     1,  head  of  malleus  ;  2,  articular 
surface;  3,  handle;  4,  short  process,     (x  15.) 


utricle,  and  canals,  surrounded  by  a  capsule  of  cartilage  of  mesoblastic 
origin  (fig.  7).  At  this  stage  the  perilymph  space  is  still  filled  with 
foetal  connective  tissue.  Further,  the  hollow  bud  of  mucosa  from  the 
nasopharynx  which  lines  the  Eustachian  tube,  and  is  later  on  to  line 
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the  tympanum,  aditus,  antrum,  and  mastoid  cells,  has  as  yet  only 
reached  the  anterior  and  lower  part  of  the  tympanic  cavity.  Later  on, 
the  cartilage  capsule  of  the  inner  ear  mentioned  above  becomes  con- 
verted into  dense,  non-vascular  bone  (fig.  11).  This  bone  throughout 
life  contains  numerous  spaces  (interglobular  spaces)  which  hold  cartilage 
cells  even  in  old  people. 

In  the  child  and  adult  the  membranous  labyrinth  is  surrounded  by 
three  distinct  layers  of  bone  (fig.  10)  :   (1)  Just  outside  the  endosteum, 


Fig.  13. 

Eroded  malleus  from  a  case  of  chronic  middle  ear  suppuration  and  chole- 
steatoma. 1,  eroded  head  of  malleus  ;  2,  cholesteatoma;  3,  handle  of  malleus  ; 
4,  short  process.     (  x  15.) 


which  lines  the  labyrinth,  there  is  a  very  dense  layer  of  compact  bone 
formed  by  the  outer  (osteogenic)  surface  of  the  endosteum  (fig.  10,  No.  6)  ; 
this  layer  is,  later  on,  intimately  fused  with  (2)  the  dense  bone  derived 
from  the  cartilaginous  capsule  of  the  labyrinth  referred  to  above  (fig.  10. 
No.  7)  ;  (3).  surrounding  this  cartilage  bone,  but  distinct  from  it,  we 
JY— 12 
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have  the  lamellar  bone  with  its  cellular,  fatty,  or  fibrous  marrow  (fig.  10P 
No.  3).  This  lamellar  bone,  where  it  lies  next  to  the  middle  ear,  is 
formed  by  the  deep  layer  of  the  tympanic  mucosa  and,  where  it  lies 
next  to  the  cavity  of  the  skull,  by  the  osteogenic  layer  of  the  dura 
mater  (fig.  11). 

Although  I  have  not  noticed  it  in  the  communications  of  other 
observers  I  have  found  that,  in  the  foetus,  there  is  a  well-marked  space 
— probably  a  lymph  space — between  (2)  the  cartilage  bone  and  (3)  the 


Fig.  14. 

Vertical  transverse   section   of  normal  incus.     1,  body  of  incus;  2,  articular 
surface  (with  blood  clot) ;  3,  long  process  ;  4,  short  process.     (  x  15.) 


lamellar  bone  (fig.  11,  Nos.  3  and  17).  In  young  children  this  space  is, 
as  a  rule,  clearly  visible  though  not  continuous,  but  in  later  life  it  is 
not  so  well  seen,  though  traces  of  it  may  still  be  found,  especially  in 
the  capsule  of  the  cochlea.  In  any  case  a  "  potential  "  space  is  always 
present,  just  as  between  two  pieces  of  wood  which  have  been  glued 
together. 
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It  is  my  belief  that  a  chronic  infective  process,  such  as  a  pyogenic 
osteomyelitis,  a  syphilitic  or  tubercular  osteomyelitis,  or  the  condition 
known  as  ostitis  vasculosa,  may  invade  the  mucoperiosteum  of  the 
inner  tympanic  wall,  infect  the  marrow  spaces  of  the  lamellar  bone, 
and  finally  invade  the  lymph  space  described  above.  When  once  this 
has  been  opened  up  the  chronic  infective  process  may  spread  round 
the  cochlea  between  the  lamellar  and  cartilage  bone,  and  even  progress 
as  far  as  the  internal  auditory  meatus.     This  theory  meets  the  objection 


Fig.  15. 

Eroded  incus  from  a  case  of  chronic  middle  ear  suppuration.  1,  body  of 
incus  ;  2,  articular  surface  ;  3,  eroded  long  process  ;  4,  invasion  of  the  marrow 
spaces  by  a  chronic  form  of  osteomyelitis  analogous  to  that  seen  in  the  labyrinth 
capsule  in  otosclerosis  and  congenital  syphilitic  deafness  ;  5,  short  process  of 
incus.  Note  large  marrow  space  with  dilated  vessels  extending  from  region  of 
eroded  long  process,     (x  15.) 


raised  by  Politzer — that  otosclerosis  cannot  be  secondary  to  an  infection 
of  the  tympanic  mucosa,  because  the  otosclerotic  change  has  been  found 
in  the  region  of  the  internal  meatus,  where  there  is  no  mucous  mem- 
brane connected  with  the  middle-ear  spaces. 
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Congenital  Syphilitic  Disease  of  the  Ear. 

By  J.  S.  Fraser,  M.B.,  F.E.C.S.Ed. 

Congenital  syphilis  ranks  after  cerebrospinal  meningitis  and 
middle-ear  suppuration  as  the  most  frequent  cause  of  acquired  deaf- 
mutism.  There  is  reason  also  to  believe  that  many  cases  of  so-called 
"  congenital "  deaf-mutism  are  really  due  to  intra-uterine  syphilis  or  to 
syphilitic  changes  in  the  ear  occurring  before  the  child  has  learned 
to  talk.  Statistics  as  to  the  frequency  of  deafness  in  children  suffering 
from  congenital  syphilis  vary  very  greatly.  Some  authorities1  put  it  as 
high  as  60  per  cent.,  others  at  only  33  per  cent.  Yearsley  finds  that 
3" 5  per  cent,  of  children  in  the  London  County  Council  deaf-mute 
schools  are  suffering  from  congenital  syphilis,  while  Siebenmann,  of 
Basle,  gives  a  percentage  of  5'6,  and  Beck2  obtained  a  figure  of  8*1. 
E.  Urbantschitsch3  has  examined  the  Wassermann  reaction  in  125  deaf- 
mutes  and  found  it  positive  in  thirty-three. 

Pathology. 

(1)  In  the  Foztus  and  in  Infants. — Baratoux,  Panse,  Mayer,  Asai, 
Hofer,  Ranke  and  Gruenberg  have  microscopically  examined  the  middle 
and  inner  ears  of  syphilitic  foetuses  and  infants.  The  changes  found  by 
these  observers  may  be  summarized  as  follows  :  (a)  Otitis  media  is  of 
common  occurrence  not  only  in  infants  but  also  in  children  born 
prematurely.  The  same  may  be  said,  however,  of  non-syphilitic  foetuses 
and  infants.  In  syphilitic  cases  the  infective  process  has  been  found  to 
involve  the  labyrinth  by  rupture  of  the  annular  ligament  and  consequent 
invasion  of  the  vestibule  through  the  oval  window.  (b)  Delayed 
ossification  of  the  labyrinth  capsule,  with  abnormal  marrow  spaces, 
(c)  Intra-uterine  meningitis  in  the  region  of  the  internal  meatus  and 
neuritis  (small  cell  infiltration)  of  the  eighth  nerve,      (d)  Baratoux,  in 

1  Carpenter,  Laryngoscope,  September,  1912. 

-  Milnch.  med.  Wochenschr.,  1910,  p.  2083. 

3  Monatsschr.  f.  Ohrenheilk.,  1910,  xliv,  pp.  776,  777. 
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addition  to  purulent  otitis  media  and  interna,  has  noted  changes  in  the 
vessels,  (e)  In  numerous  cases  hemorrhages  have  been  observed  in  the 
middle  and  inner  ear,  but  such  findings  must  be  discounted,  as  they  are 
probably  due  to  suffocation.  Panse,  however,  holds  that  the  haemorrhage 
is  of  syphilitic  origin.  (/)  Changes  in  Corti's  organ  and  in  other  parts 
of  the  membranous  labyrinth  and  nerve  apparatus,  especially  the  spiral 
ganglion,  have  occasionally  been  noted,  but  may  be  explained  by  post- 
mortem changes — at  least  in  some  cases.  Gruenberg1  has  demonstrated 
spirochetes  in  microscopic  sections  from  the  ear  of  a  seven  months' 
foetus,  especially  in  the  cochlear  and  vestibular  nerves,  the  facial  nerve, 
and  in  the  tympanic  and  carotid  nerve  plexuses.  Spirochaetes  were  also 
found  in  the  vessels  of  the  middle  ear  and  in  the  marrow  spaces  of  the 
ossicles.  There  were,  however,  no  spirochaetes  in  the  hollow  spaces  of 
the  labyrinth  or  in  the  nerve  endings  in  the  inner  ear.  Alexander2 
states  that  the  most  severe  forms  of  ear  syphilis  occur  in  intra-uterine 
life.  The  new-born  infants  show  all  the  signs  of  congenital  deafness, 
and  the  static  labyrinth  is  not  excitable. 

(2)  In  Young  Children. — McBride3  states  that,  in  children  suffering 
from  congenital  syphilis,  what  appears  to  be  a  case  of  simple  Eustachian 
catarrh  runs  an  unfavourable  course.  Treatment  does  no  good,  and  the 
drumheads  remain  thickened  and  indrawn,  while  the  deafness  is  severe 
and  persists.  McBride  further  says  that  in  children  hereditary  syphilis 
often  gives  rise  to  a  combination  of  middle-ear  catarrh  and  labyrinthine 
deafness.  Alexander  holds  that  catarrhal  otitis  media  is  common  in 
syphilitic  children,  and  appears  to  be  a  syphilitic  manifestation.  There 
is  only  slight  or  no  improvement  after  the  absorption  of  the  exudate. 
The  middle-ear  symptoms  are  thus  replaced  by  those  of  an  inner-ear 
lesion.  These  catarrhal  affections  develop  into  conditions  which  clinically 
correspond  to  otosclerosis.  According  to  Cheatle4  Eustachian  obstruction 
occurs  in  the  "snuffling"  stage  of  congenital  syphilis.  Cheatle  holds 
that  syphilis  alone  will  not  cause  suppurative  otitis  media  ;  pyogenic 
organisms  are  necessary.  Madden  (quoted  by  Cheatle)  has  recorded 
a  case  of  gumma  of  the  middle  ear  in  a  child.  At  the  autopsy  it  was 
found  that  the  petrous  pyramid,  dura  mater,  parietal  and  occipital  bones 
were  involved.      From  what  has  been   said  it  would  appear  that  the 

1  Zeitschr.  f.  Okrenheilk.,  1910,  lx,  p.  260. 

-  "  Ohrenheilkunde  des  Kindesalters,"  1912. 

3  "  Diseases  of  the  Throat,  Nose,  and  Ear,"  3rd  ed.,  1900,  pp.  490,  663,  693. 

1  Proc.  Roy.  Soc.  Med.,  1911,  iv  (Otol.  Sect.),  p.  2. 
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basis  of  this  variety  of  deafness  in  congenital  syphilitis  consists  of  a 
(syphilitic '?)  otitis  media  going  on  to  labyrinthine  involvement. 

(3)  Late  Type  of  Congenital  Syphilis  in  which  the  Deafness  occurs 
{gradually  or  suddenly)  between  the  Seventh  and  Thirteenth  Years 
as   a    rule. — Interstitial   keratitis   is   almost  invariably   present,  while 


Case  of  Congenital  Syphilitic  Disease  of  the  Ear. 
(Figs.  16  to  25  inclusive.) 


Fig.  16. 

Congenital  syphilitic  disease  of  the  ear.  Horizontal  section  through  left  ear  (No. '102). 
1,  geniculate  bend  of  facial  nerve;  2,  normal  fatty  marrow;  3,  normal  cellular  marrow; 
4,  osteoclastic  marrow ;  5,  head  of  malleus  ankylosed  to  attic  wall — note  erosions  ;  6,  body 
of  incus,  both  ossicles  show  wide  marrow  spaces ;  7,  greatly  thickened  submucosa  of  attic ; 
8,  ampullary  end  of  superior  canal ;  9,  osteoclastic  marrow  eroding  bony  wall  of  canal ; 
10,  smooth  end  of  superior  canal  filled  with  granulation  tissue ;  11,  opening  of  fossa  sub- 
arcuata ;  12,  upper  part  of  bony  cochlear  capsule  ;  13,  osteoclastic  marrow  eroding  cochlear 
capsule  ;  14,  normal  cellular  marrow  in  anterior  part  of  petrous  pyramid.     (  x  5.) 


"  Hutchinson  "  teeth  are  found  in  50  per  cent,  of  cases.  Various  views 
have  been  expressed  as  to  the  pathology  of  this  variety  of  congenital 
syphilitic  deafness.     So  far  microscopic  examination  of  such  cases  has 
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been  entirely  lacking  as  far  as  the  writer  has  been  able  to  ascertain. 
The  classical  case  of  Walker  Downie1  is  the  only  one  that  has  been 
even  macroscopically  investigated.  For  this  reason  the  case  reported 
below  appears  to  be  of  special  interest  to  otologists.  The  views  put 
forward  by  various  authorities  may  be  summarized  as  follows :  (a)  The 
deafness  is  probably  due  to  a  neuro-labyrinthitis  spreading  from  the 
meninges  (Siebenmann  and  Mayer).  Mayer  holds  that  the  late  form  of 
congenital  syphilitic  deafness  is  due  to  a  recurrence  or  an  exacerbation 
of  the  condition  which  he  and  others  have  found  in  the  internal  auditory 


Fig.  17. 

Congenital  syphilitic  disease  of  the  ear.  Horizontal  section  through  left  ear  (No.  150). 
1,  osteoclastic  marrow  around  cochlear  capsule  ;  2,  facial  nerve  ;  3,  head  of  malleus  ;  4,  exter- 
nal meatus  with  desquamated  epithelium  and  necrosed  bone  ;  5,  body  of  incus  with  enlarged 
marrow  spaces;  6,  thickened  submucosa  of  aditus  ;  7,  osteoclastic  marrow  eroding  bony  wall 
of  external  (horizontal)  canal ;  8,  perilymph  space  of  external  canal  filled  with  granulation 
tissue  :  9,  ampullary  end  of  external  canal  with  crista  and  cupula  ;  10,  osteoclastic  marrow 
eroding  wall  of  canal ;  11,  smooth  end  of  superior  canal  partly  filled  by  granulation  tissue  ; 
12,  opening  of  fossa  subarcuata  ;  13,  vestibular  nerve  ;  14,  facial  nerve  ;  15,  erosion  of  cochlea 
capsule  by  abnormal  marrow  ;  16,  basal  coil  of  cochlea  ;  17,  great  superficial  petrosal  nerve. 
I      5.) 

1  Archives  of  Otol,  1896,  xxv,  No.  1. 
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meatus  of  still-born  syphilitic  infants  (ride  supra  [1]).  The  localized 
meningitis  or  neuritis  is  supposed  to  extend  to  the  nerve  structures  of 
the  inner  ear.  It  is  claimed  in  support  of  this  view  that  Kretschner  and 
Tobler  have  found  lymphocytosis  in  the  cerebrospinal  fluid  in  older  cases 
of  congenital  syphilis,  (b)  Vascular  changes  (endarteritis)  are  held  by 
Baratoux  to  explain  the  late  form  of  congenital  syphilitic  deafness, 
(c)     Otitis    media     followed    by  paralabyrinthitis   or    invasion    of  the 


Fig.  18. 

Congenital  syphilitic  disease  of  the  ear.  Horizontal  section  through  left  ear  (No.  282). 
1,  tendon  of  tensor  tympani ;  2,  long  process  of  incus;  3,  necrosed  bone  being  extruded  into 
external  meatus ;  4,  footplate  of  stapes ;  5,  facial  nerve  ;  6,  external  canal,  the  perilymph 
space  is  filled  with  granulation  tissue ;  7,  posterior  canal,  also  filled  with  granulation  tissue  ; 
8.  utricle  ;  9,  ductus  endolymphaticus  ;  10,  dilated  saccule  ;  11,  osteoclastic  marrow,  which, 
higher  up,  erodes  the  internal  meatus ;  12,  osteoclastic  marrow  in  bone  of  promontory  in 
anterior  margin  of  oval  window ;  13,  bony  capsule  of  cochlea  ;  14,  dilated  scala  media  of  basal 
coil  of  cochlea  ;  15,  carotid  canal ;  16,  tensor  tympani  muscle.  Note  the  erosion  of  the  bony 
capsule  of  the  cochlea  by  the  osteoclastic  marrow.     (  x  5.) 


labyrinth.  Almost  all  authorities  who  have  written  on  the  subject  of 
the  "  late  "  form  of  congenital  syphilitic  deafness  agree  that  the 
tympanic  membranes  are  seldom  normal.     This  points  to  a  past  attack 
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(or  attacks)  of  otitis  media.  Out  of  thirty-three  cases  examined  by 
myself  the  drumheads  were  normal  in  only  four  instances.  Politzer 
states  that  congenital  syphilitic  disease  of  the  labyrinth  is  often 
associated  with  middle-ear  catarrh  or  suppuration.  I  hold  that,  at  least 
in  some  cases,  the  late  form  of  deafness  is  due  to  syphilitic  otitis  media 
— possibly  with  mixed  infection — which  (i)  invades  the  bone  of  the 
labyrinth  capsule,  giving  rise  to  a  chronic  form  of  osteomyelitis  which 
slowly  invades  the  labyrinth  (gradual  onset  of  deafness),  or  (ii)  breaks 
through    rapidly    into    the    hollow    spaces    of    the    inner    ear,  causing 


Fig.  19. 

Congenital  syphilitic  disease  of  the  ear.  Horizontal  section  through  left  e;ir  (No.  342). 
1,  junction  of  cartilaginous  and  bony  tube;  2,  lumen  of  Eustachian  tube;  3,  tympanic 
membrane;  4,  long  process  of  incus;  5,  chorda  tympani  nerve;  G,  inco-stapedial  joint; 
7,  facial  nerve  ;  8,  perilymph  space  of  external  canal  (smooth  end)  filled  with  granulation 
tissue ;  9,   posterior  canal  with  perilymph  space  obliterated  ;  10,  upper  end  of  opening  for 

iua  endolymphaticus,  the  dura  has  been  removed;  11,  lower  part  of  utricle  which  joins 
ampulla  of  posterior  canal  ;  12,  greatly  dilated  saccule  ;  13,  nerve  to  crista  of  posterior  canal  ; 
14,  area  of  ostitis  vasculosa  (chronic  osteomyelitis)  between  basal  coil  of  cochlea  and  internal 
meatus';  15,  ostitis  vasculosa  in  anterior  part  of  cochlear  capsule  between  periosteal  and 
lamellar  bone  ;  16,  carotid  canal.  [Between  the  dilated  portion  of  the  endolymphatic  duct 
(fig.  18,  No  9)  and  the  saccus  endolymphaticus  (fig.  19,  No.  10)  the  endolymph  duct  appears 
to  have  been  occluded  by  the  inflammatory  changes  in  the  marrow  ;  hence  the  dilatation 
of  the  membranous  labyrinth.]      (x  5.) 
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labyrinthitis  (apoplectiform  onset  of  deafness).  In  support  of  this  view 
of  the  pathology  I  put  forward  the  following  case,  for  permission  to 
record  which  I  am  indebted  to  Dr.  Logan  Turner  : — 

D.  W.,  male,  aged  20,  had  measles  at  the  age  of  4,  followed  by  otorrhoea. 
The  father  died  of  aneurysm  at  the  age  of  35  ;  the  mother  states  that  she  had 
had  four  stillborn  children  before  the  birth  of  the  patient ;  afterwards  she  had 
three  more  still-born  children.  At  the  age  of  9  the  patient  had  interstitial 
keratitis,  and  six  months  later  syphilitic  ulceration  of  the  pharynx,  followed  by 


Fig.  20. 

Congenital  syphilitic  disease  of  the  ear.  Horizontal  section  through  left  ear  (No.  428). 
1,  Tympanic  membrane;  2,  sinus  tympani ;  3,  stapedius  muscle;  4,  facial  canal  (nerve 
displaced — artefact)  ;  5,  smooth  end  of  posterior  canal  partially  filled  up  ;  6,  depression 
for  saccus  endolymphaticus  ;  7,  ampullary  end  of  posterior  canal  ;  8,  membrane  of  round 
window ;  9,  cochlear  opening  of  perilymphatic  aqueduct ;  10,  cranial  end  of  perilymphatic 
aqueduct ;  11,  normal  cellular  marrow  ;  12,  normal  fatty  marrow  ;  13,  osteoclastic  marrow  ; 

14,  area  of  ostitis  vasculosa  in  cochlear  capsule  (note  the  deeply  staining  bone  in  the  wall) ; 

15,  carotid  canal ;  16,  Eustachian  tube.     (  x  5.) 


contraction.  At  this  period  also  the  boy  became  markedly  deaf,  and  within  a 
year  the  deafness  was  complete.  At  the  age  of  10  enlarged  glands  (syphilitic 
or  tubercular  ?)  were  removed  from  the  neck.     The  patient's  speech  became 
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very  indistinct,  but  bis  mother  could  understand  it.  For  some  time  before  bis 
admission  to  the  Eoyal  Infirmary,  Edinburgh,  the  patient  had  been  very 
drowsy.  Examination  on  admission  showed  that  he  was  emaciated.  The 
incisor  teeth  were  notched  and  the  corneae  very  cloudy.  Syphilitic  scars  were 
noted  round  the  knees.  Wassermann  reaction  negative.  The  patient's  breathing 
\\  as  so  noisy  as  to  keep  other  patients  awake  at  night.  Only  fluid  food  could 
be  swallowed   on   account  of  the  stenosis  of  the  hypopharynx.      The  naso- 


Fig.  21. 

Congenital  syphilitic  disease  of  the  ear.  Horizontal  section  through  right  ear  (No.  152). 
1,  incus  ;  2,  external  meatus  containing  desquamated  epithelium  and  bits  of  necrosed  bone  ; 
3,  malleus  in  region  of  short  process  ;  4,  facial  nerve  ;  5,  Eustachian  tube  ;  6,  carotid  canal ; 
7,  8  and  9,  areas  of  ostitis  vasculosa  (chronic  osteomyelitis)  in  capsule  of  cochlea  ;  10,  ostitis 
vasculosa  in  cochlear  capsule  just  above  and  in  front  of  oval  window  ;  11,  ostitis  vasculosa 
near  internal  auditory  meatus ;  12,  utricle  ;  13,  osteoclastic  marrow  (ostitis  vasculosa)  ; 
14,  posterior  canal  obliterated  by  granulation  tissue  ;  15,  dilated  vessels  of  fossa  subarcuata, 
which  here  take  a  knee-shaped  bend ;  16,  ostitis  vasculosa  eroding  bony  wall  of  external 
canal ;    17,  cavity  of  aditus  containing  mucoid  material.     (  x    5.) 


pharynx  was  entirely  shut  off  from  the  mouth  and  oropharynx  by  scar  tissue. 
Suspension  laryngoscopy  was  carried  out  and  revealed  marked  cicatricial 
narrowing  of  the  upper  aperture  of  the  larynx — the  epiglottis  being  adherent 
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to  the  posterior  wall  of  the  pharynx.  The  patient  died  suddenly  in  the 
afternoon  following  this  examination.  The  autopsy  showed  syphilitic  changes 
in  the  skull-cap,  brain  membranes,  lungs,  heart,  aorta  and  liver.  The  brain 
was  markedly  cedematous  (not  yet  microscopically  examined). 

As  an  example  of  the  late  form  of  congenital  syphilitic  disease  of  the  ear 
the  case  is  not  free  from  objection — e.g.,  (l)  the  Wassermann  reaction  was 
negative  (this  is  frequently  met  with  in  cases  of  congenital  syphilis  which  reach 
the  age  of  20)  ;  (2)  the  history  and  presence  of  suppurative  otitis  media  (to 
my  mind  this  is  not  an  objection,  but  it  may  be  to  other  otologists  who  hold  a 


"HO 


Fig.  ±2. 

Congenital  syphilitic  disease  of  the  ear.  Horizontal  section  through  right  ear  (No.  185). 
Stained  with  Kulschitsky  hematoxylin.  1,  Necrosed  bone  from  posterior  superior  wall  of 
bony  meatus  surrounded  by  desquamated  epithelium;  2,  incus  (note  large  marrow  spaces 
and  erosion  of  the  bone)  ;  3,  malleus  ;  4,  tendon  of  tensor  tympani  ;  5,  Eustachian  tube; 
G,  carotid  canal;  7,  area  of  ostitis  vasculosa  in  cochlear  capsule;  8,  cochlear  nerve; 
9,  vestibular  nerve;  10,  area  of  ostitis  vasculosa  in  anterior  margin  of  oval  window ; 
11,  footplate  of  stapes  in  oval  window  ;  12,  osteoclastic  marrow  reaches  the  endosteum  of  the 
horizontal  canal ;  13,  mastoid  antrum.  Note  that  the  nerves  (Nos.  9  and  10)  are  apparently 
normal.     (  x  5.) 


different  view  of  the  pathology  of  "  late "  congenital  syphilitic  deafness) ; 
(3)  history  of  enlarged  glands  removed  from  the  neck  (I  am  endeavouring  to 
find  out  the  details  of  this  operation). 
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Microscopical  examination  of  the  middle  and  inner  ears  on  both  sides 
showed  much  the  same  conditions  :  (l)  Purulent  otitis  media,  with  great 
thickening  of  the  submucous  tissues  ;  (2)  ankylosis  of  the  head  of  the  malleus 
to  the  outer  attic  wall ;  (3)  invasion  of  the  marrow  spaces  surrounding  the 
bony  capsule  of  the  labyrinth  by  a  chronic  form  of  osteomyelitis,  with  numerous 
giant  cells  but  no  caseation  ;  in  many  places  deeply  staining  bone  (haematoxylin) 
was  observed  in  the  walls  of  the  enlarged  marrow  spaces  ;  (4)  marked  erosion 
of  the  bony  labyrinth  capsule  by  the  osteoclastic  marrow  :   (o)  invasion  of  the 


Fig.  23. 

Congenital  syphilitic  disease  of  the  ear.  Horizontal  section  through  right  ear  (No.  208). 
1,  Pocket  in  posterial  wall  of  bony  external  meatus  containing  necrosed  bone  and  desquamated 
epithelium  ;  2,  facial  nerve  ;  3,  long  process  of  incus  ;  4,  malleus  ;  5,  anterior  margin  of  oval 
window  ;  6,  area  of  ostitis  vasculosa  between  apex  of  cochlea  and  carotid  canal  ;  7,  dilated 
cochlear  canal  of  middle  coil  ;  8,  greatly  dilated  sacculus ;  9,  marrow  changes  reach  the 
internal  meatus  ;  10,  utriculus  ;  11,  junction  of  smooth  end  of  posterior  canal  with  crus 
commune  partly  filled  with  new  connective  tissue;  12,  osteoclastic  marrow;  13,  external 
canal :  endolymph  space  patent,  but  perilymph  space  filled  up  :  the  canal  is  surrounded  by 
osteoclastic  marrow  which  reaches  the  endosteum  ;  14,  mastoid  antrum.     (  x  5.) 


semicircular  canals  by  erosion  of  their  bony  walls  and  formation  of  granulation 
tissue  in  the  perilymph  spaces  in  such  a  way  as  to  cause  occlusion  ;  (6)  marked 
dilatation  of  other  parts  of  the  membranous  labyrinth — utricle,  saccule  and 
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membranous  cochlea ;  (7)  on  the  right  side  the  cochlear  opening  of  the 
perilymphatic  aqueduct  was  filled  up  by  connective  tissue  ;  (8)  the  changes  in 
the  nerve  endings  were  slight — e.g.,  in  the  cristas  of  the  canals,  neuro-epithelium 
of  the  utricle  and  saccule  and  in  Corti's  organ ;  (9)  the  two  divisions  of  the 
eighth  nerve,  along  with  the  facial  nerve,  were  normal  {see  figs.  16  to  25). 

My  explanation  of  the  appearances  described  above  is  that,  in  the  syphilitic 
patient,  the  otitis  media  invaded  the  bone  of  the  inner  wall  of  the  middle  ear, 
especially  in  the  region  of  the  external  semicircular  canal,  and  set  up  a  chronic 
form  of  inflammation  in  the  marrow  spaces.     Later  on  this  attacked  the  dense 


Fig.  21. 

Congenital  syphilitic  disease  of  the  ear.  Horizontal  section  through  right  ear  (No.  274). 
1,  Facial  nerve;  2,  stapedius  muscle;  3,  sinus  tympani ;  4,  niche  of  round  window: 
5,  cochlear  opening  of  perilymphatic  aqueduct  filled  up  with  delicate  connective  tissue  which 
is  only  faintly  seen  ;  6  and  8,  area  of  ostitis  vasculosa  in  cochlear  capsule  :  7,  carotid  canal  : 
9,  cellular  marrow  (normal)  ;  10,  fatty  marrow  (normal)  :  11,  area  of  ostitis  vasculosa  behind 
basal  coil;  12,  ampullary  end  of  posterior  canal;  13,  smooth  end  of  posterior  canal  obliterated 
by  connective  tissue  and  surrounded  by  osteoclastic  marrow.     ( x  5.) 


cartilage  bone  of  the  labyrinth  capsule  and  eroded  it,  giving  rise  to  changes  in 
the  hollow  spaces  of  the  labyrinth  and  obliterating  in  parts  the  external  or 
horizontal  canal.     The  dilatation  of  the  membranous  labvrinth  is  harder  to 
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explain,  but  it  may  have  been  due  to  obstruction  of  the  ductus  endolymphaticus 
in  its  passage  from  the  vestibule  to  the  saccus.  As  yet  this  point  has  not  been 
definitely  settled. 

Hennebert1  was  the  first  to  call  attention  tp  the  presence  of  "  com- 
pression" nystagmus  in  some  cases  of  congenital  syphilitic  disease  of  the 
ear.  Increase  of  the  air-pressure  in  the  external  meatus  by  means  of  a 
valveless  Politzer  bag  causes  a  slow  movement  of  the  eyes  to  the  same 
side,  while  aspiration  brings  about  a  slow  movement  to  the  opposite 
side.  Hennebert  finds  that  in  these  cases  the  rotation  reaction  is 
always  absent,  while  the  caloric  reaction  is  reduced.    Buys  and  Alexander 


Fig.  25. 

Congenital  syphilitic  disease  of  the  ear.  Section  through  osteoclastic  marrow 
showing  large  osteoclast  with  many  nuclei ;  the  giant  cell  contains  a  bit  of 
necrosed  bone.     (  x    200.) 


have  also  reported  cases.  Alexander  thinks  that  Hennebert's  sign  is 
due  to  a  change  in  the  nerve  endings,  while  Barany  holds  that  it  is  due 
to  excessive  mobility  of  the  stapes.  I  believe  that  my  findings '(?'<'"'' 
supra)  in  congenital  syphilitic  disease  of  the  ear  point  to  another 
explanation — namely,  that  the  bony  wall  of  the  external  canal  is  eroded 
by  inflammatory  changes  in  the  marrow  and  that  the  hollow  space  of 
the  canal  is  partly  filled  up  by  syphilitic  granulation  tissue,  so  that  the 
rotation  reaction  cannot  be  produced.     The  vertical  canals  may  also  be 

'  Hennebert,  La  Prcssc  otolaryngologigue  Beige,  1909,  No.  5. 
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affected,  so  that  the  caloric  reaction  is  feeble  or  absent.  The  more 
powerful  pneumatic  test  is,  however,  able  to  bring  about  an  abnormal 
(reversed)   fistula  symptom. 

Walker  Downie's  classical  case  appears  to  me  to  support  the  view 
held  by  myself  as  to  the  pathology  of  congenital  syphilitic  deafness — 
i.e.,  that  the  condition  is  due  to  labyrinthitis  (paralabyrinthitis,  empyema 
of  the  labyrinth,  or  panlabyrinthitis)  following  otitis  media  in  a  syphilitic 
subject.  Downie's  patient  became  deaf  at  the  age  of  11,  the  deafness 
being  accompanied  by  severe  pain  in  botJi  ears,  though  there  was  never 
any  discharge.  (We  all,  however,  recognize  that  many  cases  of  otitis 
media  do  not  suppurate  or  discharge.)  The  deafness  became  complete  in 
six  months.  Otoscopy  showed  the  drumheads  to  be  indrawn  and  opaque. 
The  patient  died  from  meningo-encephalitis  resulting  from  a  fungating 
gumma  of  the  right  parietal  bone.  Macroscopic  examination  of  the  ears 
showed  that  the  seventh  and  eighth  nerves  were  healthy.  The  middle 
ears  were  normal.  (We  know  that  an  otitis  media  may  pass  off  and 
leave  little  or  no  trace.)  The  semicircular  canals  were  obliterated  and 
the  vestibule  largely  filled  up  by  new  bone  formation.  The  modiolus 
of  the  cochlea  was  thickened.  These  findings  seem  to  correspond  with 
a  stage  of  sclerosis  and  ossification  following  an  attack  of  labyrinthitis. 
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{May  19,  1916.) 

Chronic    Osteomyelitis    of    the    Labyrinth    Capsule    (Para- 
labyrinthitis)  in  Suppurative  Otitis  Media. 

By  J.  S.  Feaser,  M.B.,  F.E.C.S.Ed. 

In  the  microscopic  examination  of  the  middle  and  inner  ears  from 
nearly  100  cases  of  suppurative  otitis  media,  I  have  come  across 
numerous  instances  in  which  the  infective  process  has  invaded  the 
labyrinth  capsule.  Several  of  these  occurred  in  cases  of  virulent  acute 
suppurative  otitis  media  (streptococcal  infection),  but  here  the  process 
was  a  very  acute  one — the  bone  melting  away,  as  it  were,  under  the 
action  of  the  toxins  and  organisms.  In  chronic  middle-ear  suppuration, 
on  the  other  hand,  conditions  resembling  those  found  in  otosclerosis 
and  in  the  syphilitic  case  just  reported  have  been  noted  on  several 
occasions.      The  following  case  is  an  example : — 

C.  G.,  female,  aged  6,  had  discharge  from  the  left  ear  following  an  attack 
of  measles  at  the  age  of  3.  On  December  25,  1911,  she  had  severe  pain  in 
the  left  ear  followed  by  vomiting,  dizziness  and  headache  ;  these  symptoms 
gradually  improved,  and  by  January  8,  1912,  she  was  fairly  cheerful.  When 
seen  for  the  first  time  on  January  13  the  left  external  meatus  contained  pus 
and  granulations ;  no  mastoid  tenderness.  The  tonsils  were  enlarged  and 
a  mass  of  adenoids  was  present.  January  15,  1912  :  The  adenoids  and 
tonsils  were  removed.  Unfortunately  the  granulations  in  the  left  ear  were 
also  curetted  at  the  same  time — a  procedure  which  is  now  strictly  avoided, 
unless  the  labyrinthine  function  has  been  tested  and  found  normal. 
January  17,  1912  :  Patient  cyanosed  and  vomiting  ;  temperature  103'2"  F., 
pulse  160.  January  18,  1912  :  Vomiting  continues  ;  complete  deafness  in  left 
ear  ;  giddiness  present.  No  rigidity  of  neck  ;  Kernig's  sign  absent ;  rotatory 
and  horizontal  nystagmus  to  right  (sound  side).  Pulse  very  feeble.  Tongue 
dry,  brown  and  furred  ;  breath  foul.  Diarrhoea  with  mucous  stools.  Lumbar 
puncture:  Cerebrospinal  fluid  under  increased  tension,  but  clear.  Films  show 
several  polymorphs  and  some  Gram-positive  streptococci  and  Gram-negative 
bacilli.  Operation  considered  hopeless.  January  19,  1912  :  Temperature  97°  F. 
Heart-beats  (counted  with  stethoscope)  140  ;  vomiting  continues  ;  restlessness  ; 
diarrhoea  continues.  Anti-streptococcus  serum  was  given,  also  stimulants  ; 
digitalin  and  strychnine  were  injected ;  facial  paralysis  noted  on  left  side. 
Death. 
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Post-mortem  :  Cloudy  swelling  of  kidneys,  heart,  liver ;  spleen  enlarged  and 
pale :  petechial  haemorrhages  in  lungs  ;  evidences  of  enteritis ;  mesenteric 
glands  showed  recent  acute  inflammation  in  addition  to  chronic  enlargement. 
No  obvious  meningitis.     The  appearances  were  those  of  acute  septicaemia. 

The  case  appears  to  have  been  one  of  septicaemia  and  malignant  serous 
meningitis  following  the  removal  of  tonsils  and  adenoids  and  curettage  of  ear 
granulations  in  a  patient  suffering  from  latent  labyrinth  suppuration. 


Examination  of  Left  Eae    {see  figs.  26  to  28). 

On  naked-eye  examination  the  endolymphatic  sac  appears  healthy.  There 
is  a  polypus  in  the  external  meatus,  and  the  anterior  wall  of  the  meatus  is 
perforated.     The  sigmoid  sinus  is  healthy  and  also  the  jugular  bulb. 

Microscopic  Examination. 

Middle  ear :  The  tube  is  lined  by  columnar  epithelium  ;  the  tympanum, 
aditus  and  antrum  by  cholesteatoma.  There  is  caries  of  the  bone  beneath  the 
cholesteatoma.  On  the  inner  wall  of  the  attic  there  is  a  very  vascular  polypus 
which  springs  from  the  bone  just  external  to  the  ampullated  end  of  the  superior 
canal.  The  root  of  the  polypus  extends  back  across  the  floor  of  the  aditus. 
The  malleus  and  incus  have  been  apparently  displaced  backwards  (curettage). 
The  head  of  the  stapes  is  absent,  and  the  footplate  appears  to  be  necrotic  and 
to  be  displaced  upwards  towards  the  tympanic  cavity.  There  is  a  large 
perforation  of  the  tympanic  membrane.  Cyst  formation  is  seen  in  the  sub- 
mucosa  of  the  antrum.  The  annular  ligament  and  the  secondary  tympanic 
membrane  are  swollen  and  infiltrated. 

Labyrinth  capsule  :  There  is  extensive  replacement  of  the  cartilage  bone  of 
the  labyrinth  capsule  by  granulation  tissue.  The  inflammatory  process  appears 
to  have  invaded  the  labyrinth  capsule  from  the  inner  wall  of  the  attic.  The 
disease  has  spread  between  the  endosteal  bone  and  the  lamellar  bone  over 
extensive  areas,  and  the  endosteal  bone  which  remains,  lining  the  vestibule 
and  canals,  is  necrotic.  The  facial  canal  and  nerve  are  apparently  healthy. 
There  are  numerous  osteoclasts  in  the  granulation  tissue,  which  lies  next  to 
the  necrotic  endosteal  bone  in  the  vestibule  and  canals.  There  is  an  area 
of  softening  in  the  promontory  in  front  of  the  oval  window,  where  the 
inflammatory  process  is  invading  the  bone  from  the  subcutaneous  tissue 
(fig.  27,  No.  7). 

Cochlea :  The  intravestibular  part  of  the  cochlea  is  filled  with  fibrous  tissue, 
and  the  basal  coil  shows  delicate  connective  tissue  and  a  little  new  bone  in  the 
scala  tympani  and  vestibuli ;  here  there  is  great  dilatation  of  the  cochlear  duct 
(fig.  28).  The  scala  media  contains  hyaline  substance,  and  a  trace  of  Corti's 
organ  can  be  seen  in  the  middle  coil,  elsewhere  Corti's  organ  is  absent. 
The  capsule  of  the  cochlea  shows  several  areas  of  ostitis  vasculosa,  especially 
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in  the  region  of  the  anterior  margin  of  the  oval  window.  The  ductus  peri- 
lymphaticus  is  filled  with  fibrous  tissue  at  its  cochlear  end,  but  is  healthy 
at  the  cranial  end. 

Vestibule  :  This  cavity  contains  much  pus.  There  is  a  specially  thick  layer 
of  pus  and  granulation  tissue  just  internal  to  the  oval  window.  Pus  is  also 
seen  at  the  junction  of  the  superior  canal  with  the  utricle.     The  capsule  of  the 


•Case  of  Chronic  Suppurative  Otitis  Media  and  Cholesteatoma  with  Paxlaby- 
rinthitis  (Inflammation  of  Labyrinth  Capsule  and  of  Hollow  Spaces  of 
Labyrinth).     (Figs.  26  to  28  inclusive.) 


Fig.  26. 

Chronic  middle-ear  suppuration  with  cholesteatoma :  paralabyrinthitis  and  empyema  of 
labyrinth.  Horizontal  section  through  left  ear  (No.  200).  1,  Area  of  ostitis  vasculosa 
(chronic  osteomyelitis)  due  to  invasion  of  bone  of  promontory  from  deep  layer  of  submucosa  ; 
2.  cholesteatoma  in  tympanum;  3,  facial  nerve  ;  4,  horizontal  canal  containing  pus;  the 
endosteal  bone  around  it  is  necrotic  and  the  cartilage  bone  is  replaced  by  granulation  tissue  ; 
5,  cholesteatoma  in  antrum  ;  6  and  7,  marrow  spaces  containing  granulation  tissue  ; 
8,  pus  in  smooth  end  of  superior  canal  (cf.  4) ;  9,  pus  in  vestibule ;  10,  area  of  ostitis 
vasculosa  ;  11,  vestibular  nerve  in  internal  meatus  embedded  in  granulation  tissue  ;  this 
tissue  may  have  compressed  the  posterior  branch  of  the  internal  auditory  artery  ;  12,  cochlear 
nerve ;  13,  basal  coil  of  cochlea  ;  the  scala  tympani  and  the  scala  vestibuli  are  filled  by 
connective  tissue;  the  cochlear  canal  is  dilated;  14,  Ivmph  space  in  capsule  of  cochlea. 
<X  5.) 

JY— 1 3a 
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vestibule  looks  as  if  it  had  been  dissolved  by  toxic  products  and  replaced  by 
granulation  tissue.  The  endosteal  bone  is  necrotic  on  the  inner  wall  of  the 
vestibule,  and  also  around  the  external  canal ;  outside  this  the  interglobular 
bone  is  being  eaten  away  by  giant  cells.  The  superior  and  external  canals 
show  the  same  condition.  There  is  erosion  of  the  bony  wall  of  the  vestibule 
below  the  oval  window  and  necrosis  of  the  bony  partition  between  the  internal 
meatus  and  vestibule.  The  membranous  structures  of  the  vestibule  cannot  be 
recognized  (figs.  27  and  28). 


Fig.  27. 

Chronic  middle-ear  suppuration  with  cholesteatoma  :  paralabyrinthitis  and  empyema  of 
labyrinth.  Horizontal  section  through  left  ear  (No.  260).  1,  Cholesteatoma;  2  and  3, 
malleus  and  incus  displaced ;  4,  external  canal  surrounded  by  a  ring  of  dead  bone  and  a 
layer  of  granulation  tissue ;  5,  crus  commune  containing  pus  (cf.  4)  ;  6,  footplate  of  stapes 
displaced  outwards  from  oval  window  ;  7,  intravestibular  portion  of  cochlea  filled  with 
granulation  tissue ;  8,  dilated  cochlear  canal ;  9,  carotid  canal ;  10,  Eustachian  tube  ;  the 
outer  wall  (upper  in  the  photomicrograph)  is  lined  by  cholesteatoma.     (  x  5.) 


The  canals  show  much  the  same  changes  as  those  in  the  vestibule — 
i.e.,  eating  away  of  cartilage  bone  by  granulation  tissue  containing  giant 
cells  and  necrosis  of   endosteal  bone.      The   perilymph  spaces  of   the  canals 
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contain  pus.  The  outer  wall  of  the  external  canal  is  necrosed,  but  there  are 
traces  of  the  membranous  canal  present.  The  granulation  tissue  around  the 
posterior  canal  is  in  contact  with  the  dura  of  the  posterior  cranial  fossa. 
The  posterior  canal  is  full  of  pus  and  the  bony  walls  of  the  canal  show  the 
changes  described  above.  Xear  the  ampullary  end  the  bony  wall  is  almost 
normal. 

Internal  meatus  :  Pus  and  granulation  tissue  are  seen  along  the  branches 
of  the  vestibular  nerve  to  the  superior  and  external  canals.     The  vestibular 


Fig.  28. 

Chronic  middle-ear  suppuration  with  cholesteatoma  :  paralabvrinthitis  and  empyema  of 
labyrinth.  Horizontal  section  through  left  ear  (No.  310).  1,  Basal  coil  of  cochlea  in  region 
of  round  window  filled  with  connective  tissue;  2,  stapedius;  3  and  4,  displaced  ossicles: 
5,  facial  nerve ;  6,  opening  of  external  canal  (smooth  end)  into  vestibule  ;  7,  ductus  endo- 
lymphaticus ;  8,  area  of  ostitis  vaseulosa  in  labyrinth  capsule  internal  to  sinus  tympani ; 
9,  large  area  of  ostitis  vaseulosa  behind  basal  coil  of  cochlea  and  below  internal  auditory 
meatus;  10,  new  bone  formation  in  the  connective  tissue  filling  scala  tympani  of  basal  coil ; 
11,  carotid  canal.     (  x  5.) 


nerve  and  ganglion  are  surrounded  by  granulation  tissue,  but  the  cochlear 
nerve  is  more  normal.  The  bone  surrounding  the  internal  meatus  is 
.softened. 
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Be  marks. 

The  condition  of  the  internal  meatus  is  of  considerable  importance. 
There  appears  to  have  been  abscess  formation  in  the  posterior  part  of 
the  meatal  fundus — a  condition  described  by  Politzer.  The  abscess 
was  followed  by  the  formation  of  granulation  tissue,  and  probably  by 
interference  with  the  blood  supply  of  the  bony  capsule  of  the  vestibule 
and  canals.  This  would  favour  the  spread  of  ostitis  (paralabyrinthitis) . 
The  anterior  part  of  the  meatus  containing  the  cochlear  nerve  was  but 
slightly  involved — a  fact  that  may  account  for  the  healthier  condition  of 
the  bony  capsule  of  the  cochlea. 

From  the  clinical  history  of  the  case  it  is  evident  that  the  patient 
had  an  attack  of  labyrinthitis  on  December  25,  1911.  When  the 
patient  was  seen  for  the  first  time  on  January  13,  1912,  the  inner 
car  had  passed  into  the  stage  of  latent  labyrinth  suppuration.  The 
changes  in  the  labyrinth  capsule  also  appear  to  have  existed  for  a 
considerable  period,  as  giant  cells  were  present  in  large  numbers. 
The  paralabyrinthitis  appears  to  have  originated  on  the  inner  wall 
of  the  attic  in  the  region  of  the  ampullary  ends  of  the  superior  and 
external  canals,  where  there  was  marked  erosion  of  the  bone  with 
polypus  formation.  The  extension  of  the  paralabyrinthitis  was  prob- 
ably connected  with  the  abscess  formation  in  the  fundus  of  the 
internal  auditory  meatus  referred  to  above.  It  is  not  possible  to 
determine  the  exact  date  of  this  abscess  formation  in  the  internal 
meatus,  but  from  the  appearance  of  the  granulation  tissue  it  would 
seem  that  the  abscess  formed  at  the  time  of.  the  onset  of  laby- 
rinthitis in  December,  1911. 

On  the  other  hand  the  dislocation  of  the  three  ossicles  and  the 
recurrence  of  acute  purulent  labyrinthitis  in  the  cavity  of  the  vestibule 
and  canals  appear  to  have  been  due  to  the  curettage  of  the  tympanic 
cavity  on  January  15,  1912.  "Adenoids"  and  tonsils  were  also 
removed  at  the  same  time.  The  child  died  from  septicaemia  a  few  days 
later.  This  seems  to  have  been  due  to  infection  following  the  operation 
on  the  fauces  and  pharynx  in  such  a  septic  case.  Had  the  labyrinthitis 
alone  been  responsible  one  would  have  expected  purulent  meningitis, 
but  not  the  extensive  changes  in  the  internal  organs  typical  of  acute 
septicaemia. 
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Conclusions  as  to  the   Pathology  of   Otosclerosis,  Congenital 
Syphilitic   Deafness,  and  Paralabyrinthitis. 

In  some  cases,  at  any  rate,  of  otosclerosis  and  congenital  syphilitic 
ear  disease,  as  well  as  in  many  cases  of  pyogenic  and  tubercular 
infection  of  the  middle  ear,  the  chronic  inflammatory  process  invades 
the  bone  of  the  labyrinth  capsule  and  gives  rise  to  more  or  less  exten- 
sive paralabyrinthitis.  Such  a  condition  may  in  time  involve  the 
membranous  labyrinth  and  so  cause  deafness.  In  the  case  of  tubercular 
and  pyogenic  infections,  however,  it  is  much  more  common  for  the 
inflammatory  process  in  the  middle  ear  to  penetrate  the  oval  or  round 
windows  and  so  produce  a  rapid  loss  of  labyrinthine  function. 

I  wish  to  tender  my  best  thanks  to  Mr.  Richard  Muir  for  the  great 
care  and  skill  he  has  expended  on  the  photomicrographs  illustrating 
this  communication.  I  also  desire  to  acknowledge  a  grant  from  the 
Carnegie  Trust  towards  the  expenses  of  the  investigation. 


DISCUSSION. 

The  PRESIDENT :  These  specimens  are  particularly  interesting  to  me, 
especially  the  one  in  which  Dr.  Fraser  described  otosclerosis  arising  in  the 
course  of  suppurative  middle-ear  disease.  Clinically,  some  years  ago,  I 
concluded  that  there  was  more  frequently  an  association  between  suppurative 
middle-ear  disease  and  otosclerosis  than  is  commonly  supposed,  but  I  have 
never  found  a  case  in  which  one  could  demonstrate  it  pathologically  :  and  I  am 
very  grateful  to  Dr.  Fraser  for  having  shown  what  I  believe  to  be  the  first  case 
which  proves  the  relationship  between  the  two.  Clinically,  as  one  knows,  one 
frequently  meets  cases  of  extreme  deafness  in  comparatively  young  people 
associated  with  suppurative  middle-ear  disease,  but  the  degree  of  the  deafness 
is  out  of  all  proportion  to  the  middle-ear  condition.  In  these  cases  it  is  very 
apt  to  be  assumed  that  the  condition  is  one  of  pure  middle-ear  deafness, 
the  result  of  suppurative  middle-ear  disease.  ^Yhen  I  studied  the  question  of 
heredity  in  relation  to  otosclerosis,  I  found  there  was  sometimes  a  curious 
relationship :  I  found  two  or  three  families  in  which  there  was  marked 
otosclerosis,  and  in  some  of  those  families  one  or  two  individuals  had  suffered 
from  suppurative  middle-ear  disease.  In  such  circumstances  I  found  that 
when  middle-ear  disease  occurred  in  such  families,  it  called  otosclerosis  into 
existence  at  a  much  earlier  time  in  life  than  amongst  other  members  of  the 
family,  and  the  deafness  reached  a  higher  degree.    The  middle-ear  inflammation 
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appears  to  cause  antedating  of  the  otosclerosis.  But  we  must  be  very  careful 
about  assuming  that  the  otosclerosis  is  therefore  necessarily  due  to  infection 
proceeding  from  the  middle  ear :  I  think  all  it  does  is  to  excite  the  condition  in 
those  predisposed  to  it.  The  difficulty  about  the  ideas  of  speaking  of  otitis 
media  or  osteitis  in  otosclerosis  lies  in  the  fact  that  we  find  utterly  different 
changes  in  the  other  parts:  there  is  an  atrophy  of  the  ceruminous  glands, 
a  diminution  in  the  sensitiveness  of  the  tympanic  membrane,  of  the  meatus,  &c, 
and  I  think  it  quite  probable  that  there  are  changes  in  the  nerve-cells  of  the 
cerebral  cortex  or  other  portion  of  the  auditory  tract  which  may  account  for 
the  tinnitus.  I  do  not  think  the  tinnitus  is  explained  by  the  changes  in  the 
internal  ear.  In  three  out  of  the  four  cases  I  had,  the  internal  ear  appeared 
perfectly  normal. 

Dr.  P.  \YATS(  )N-  WILLIAMS  :  It  is  very  interesting  and  a  great  privilege  to 
see  such  a  splendid  series  of  microscopical  specimens,  which  represent  enormous 
labour.  I  have  long  been  rather  attracted  by  the  suggestion  which  Dr.  Fraser 
has  put  forward  as  to  the  possibility  of  otosclerosis  being,  at  any  rate  in  some 
cases,  due  to  toxic  absorption  or  to  some  chronic  inflammatory  process.  It  is 
a  view  which  I  have  myself  taught  and  advocated.  For  the  last  six  or  seven 
years  I  have  been  endeavouring  to  see  how  far  one  could  obtain  evidence  of 
such  source  of  infection  in  the  posterior  ethmoidal  cells  or  the  sphenoidal 
sinuses,  because  I  think  it  is  as  reasonable  to  look  to  these  parts  for  the  source 
of  infection  as  to  the  ear  itself.  One  often  encounters  cases  of  pure  oto- 
sclerosis in  which  signs  or  history  of  inflammatory  ear  conditions  are  entirely 
absent.  And  in  a  certain  proportion  of  cases  careful  investigation  has  led  to 
my  discovery  of  chronic  or  very  latent  infection  of  sinuses.  It  may  so  happen 
that  we  may  have  to  look  for  other  foci  as  possible  sourees  of  infection. 
But  it  seems  that,  just  as  in  cases  of  canicular  optic  neuritis  following  on 
sphenoidal  sinus  infection,  the  infection  may  be  very  slight  indeed,  and 
sometimes  it  is  only  by  means  of  delicate  cultural  methods  that  it  can  be 
demonstrated  that  there  is  any  infection  of  these  cavities.  And  we  may 
explain  the  marked  toxic  infection  where  there  is  such  a  marked  absence  of 
suppuration  as  being  due  to  the  fact  that  there  is  no  phagocytosis  because  of 
the  poverty  of  leucocytes.  Therefore  instead  of  a  suppurative  process  and 
grosser  evidences  of  infective  inflammation,  there  is  simply  a  comparatively 
uninhibited  chronic  infection.  The  condition  just  mentioned  may  also  set  up 
otosclerosis,  and  yet  the  chronic  infection  may  be  overlooked  owing  to  the 
absence  of  pus  or  other  gross  evidences  of  infective  inflammatory  processes. 

Dr.  DUNDAS  GEAXT  :  Dr.  Watson-Williams  has  touched  on  a  point  of 
great  practical  importance — namely,  that  otosclerosis  may  depend  upon  an 
absorption  of  toxins.  There  may  be  many  different  causes  of  otosclerosis, 
which  it  would  be  impossible  now  to  discuss.  At  one  time  I  formed  the 
impression  that  it  occurred  in  association  with  chronic  osteo-arthritis. 
Many   cases   may   be  of   that  nature.     The  aetiology  of  otosclerosis   is  very 
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various,  and  Habermann,  in  a  long  paper,  associated  it  in  some  cases  with 
tuberculosis,  in  others  with  syphilis.  Dr.  Fraser  has  referred  to  Hennebert's 
observation  that  in  cases  of  congenital  syphilis  there  might  be  the  "fistula" 
symptom,  and  I  would  ask  Dr.  Fraser  whether  he  thinks  it  possible  that  such 
softening  of  bone  as  he  describes  may  be  sufficiently  great  to  permit  of  it 
yielding  under  any  pressure  which  can  be  exerted  by  means  of  the  Politzer  bag 
in  the  external  meatus.  We  are  very  much  indebted  to  Dr.  Fraser  for  bis 
very  clear  demonstration. 

Dr.  DAN  McKENZlE  :  I  join  in  thanking  Dr.  Fraser  for  a  very  excellent 
exhibition  of  pictures,  and  congratulate  him  upon  his  industry,  and  upon  his 
opportunities  which  that  industry  has  enabled  him  to  utilize  to  the  full. 
Turning  to  Dr.  Fraser's  theoretical  allusions,  I  am  inclined  to  the  view  that 
the  changes  which  he  has  shown,  which  resemble  those  of  the  classical 
otosclerosis,  are  really  changes  similar  to  those,  but  the  result  of  different 
causes.  I  take  it  that  bony  changes  may  show  resemblance  to  each  other  and 
yet  be  due  to  diverse  causes  ;  and  I  question,  therefore,  whether  the  specimens 
he  has  shown  us  are  sufficient  to  displace  the  original  idea  of  classical 
otosclerosis  being  unconnected  with  inflammatory  change.  That  connexion 
must  be  actually  demonstrated  before  we  can  agree.  I  do  not  know  whether 
Hennebert's  observations-  have  been  confirmed.  "  Yes."]  It  has  often 
occurred  to  me  that  the  secretory  changes,  to  which  the  President  has  alluded, 
which  take  place  in  otosclerosis  may  be  due  not  so  much  to  a  common  origin 
with  the  otosclerotic  changes  in  the  labyrinth  capsule  as  to  the  secondary 
effect  of  the  abolition  of  function.  I  think  secretory  changes  of  that  description 
do  occur  reflexly  at  times. 

The  PRESIDENT  :  One  can  understand  them  occurring  reflexly,  not  from 
changes  in  bone,  but  from  changes  in  the  nervous  system.  I  could  not 
imagine  a  bone  change  in  the  labyrinthine  capsule  causing  diminution  in  the 
secretion  of  wax. 
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{May  19,  1916.) 

Case  of  Latent  Tuberculosis  of  the  Lateral  Sinus  Secondary 
to  Chronic  Suppurative  Otitis  Media  ;  Histological 
Specimen    of   the    Sinus    Contents. 

By  Sydney  Scott,  M.S. 

A  little  girl,  A.  C,  was  aged  2£  years  when  discharge  from  the 
right  ear  began.  At  the  age  of  2|  years  caseous  cervical  glands  from 
the  right  side  and  a  large  mass  of  adenoids  were  removed.  When 
aged  5j  years,  a  mastoid  abscess  appeared  on  the  right  side,  and  a 
simple  mastoid  operation  was  performed.  The  wound  healed  except 
for  a  small  sinus.  She  was  first  seen  in  consultation  six  months 
afterwards,  when  the  sinus  was  still  present,  together  with  discharge 
from  the  ear,  which  had  never  ceased.  There  was  also  a  deep-seated 
gland  behind  the  angle  of  the  jaw  on  the  same  side.  The  child  was 
plump  but  pale ;  her  daily  temperature  for  three  weeks  was  between 
99°  F.  and  100°  F.  ;  the  tongue  was  slightly  furred.  She  had  com- 
plained a  little  of  headache  at  times,  but  she  had  not  vomited  nor  had 
she  had  fits  or  rigors,  and  though  quiet  would  run  about  and  play  as 
usual  in  or  out  of  doors.  The  tympanic  membrane  was  obscured  by 
pale  granulations  deep  in  the  meatus.  Otherwise  there  was  no  other 
evidence  of  disease  in  other  parts  of  the  body. 

Operation :  Schwartze's  operation  was  performed,  but  more  exten- 
sively than  appeared  to  have  been  done  before.  The  dura  mater  was 
exposed  posteriorly,  and  here  a  considerable  circular  area  (3  cm.  or  4  cm. 
in  diameter)  was  found  covered  with  pale  gelatinous  granulations,  which 
had  a  close  resemblance  to  a  cerebellar  hernia.  However,  when  the 
bone  was  freely  removed  and  the  granulations  between  the  occipital 
bone  and  the  dura  mater  were  scraped  away,  it  was  seen  that  the  dura 
mater  itself  was  intact,  and  that  the  lateral  sinus  did  not  contain  blood. 
The  sinus  was  thereupon  opened  and  found  to  contain  an  adherent 
fibrous  mass,  with  loculi  of  pus  and  caseous  debris.  This  was  removed 
by  curetting,  and  the  sinus  exposed  back  to  the  torcular  before  a  normal 
condition  was  reached.  Here  free  bleeding  took  place,  and  this  was 
arrested  by  inserting  a  muscle-graft  into  the  sinus,  a  short  distance  from 
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the  torcular.  The  upper  entrance  to  the  jugular  bulb,  but  not  the  bulb 
itself,  was  then  exposed.  There  was  no  bleeding  from  this  end.  Pale 
granulations  were  curetted  out  of  the  antrum,  but  the  incus,  which  was 
seen,  was  not  disturbed,  neither  was  the  malleus  nor  tympanic  membrane 
touched.  The  posterior  wall  of  the  bony  meatus  was  removed,  leaving 
the  tympanic  ring  only,  but  the  fibro-cartilaginous  meatus  was  left 
intact.  The  skin  incisions  came  well  together  and  were  sutured, 
only  a  small  opening  for  a  drainage-tube  being  left  in  the  antral  region. 
At  this  time  it  was  anticipated  that  some  further  operation  would 
probably  be  required  to  deal  with  the  contents  of  the  tympanum,  to 
expose  the  jugular  bulb,  and  remove  the  deep-seated  glands  in  the 
upper  part  of  the  neck,  but  as  the  wound  healed  and  the  otorrhoea 
ceased,  and  the  granulations  disappeared  from  the  meatus,  nothing 
more  has  been  done.  It  is  nearly  a  year  since  the  operation,  and  there 
is  no  sign  of  any  return  of  the  disease.  Moreover,  the  cervical  glands 
are  no  longer  palpable. 

The  histological  specimen  (shown)  demonstrates  the  contents  of  the 
adherent  and  organized  clot  in  the  lateral  sinus,  with  many  fibro-caseous 
tubercles  and  numerous  giant  cells. 


{May  19,  1916.) 

Case    of    Double    Acute    Otitis    Media    complicated    by 
Ulcerative  Endocarditis  ;    Death. 

By  E.  D.  D.  Davis,  F.R.C.S. 

An  unhealthy  youth,  aged  16,  attended  the  out-patient  department 
on  April  7,  complaining  of  a  discharge  from  both  ears  and  of  recent 
earache.  Five  weeks  previously  he  had  had  so-called  influenza,  and 
when  seen  on  April  7  both  ears  had  been  discharging  freely  for  a  few 
days,  but  there  was  no  pain  and  no  sign  of  mastoid  involvement,  though 
the  temperature  was  101 '6°  F.  Suitable  treatment  was  prescribed,  and, 
three  days  later,  he  returned  with  a  temperature  of  103°  F.,  with  ten- 
derness, redness,  and  slight  oedema  over  the  lower  portion  of  the  left 
mastoid  process.  A  simple  mastoid  operation  was  performed  almost 
immediately,  but  only  a   little   muco-pus  was  found  in  a  large  apical 
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mastoid  cell.  The  mastoid  antrum  and  lateral  sinus  were  normal. 
The  day  after  operation  the  temperature  was  normal,  but  it  rose  again 
on  the  second  day  to  104  F.  The  patient  was  thoroughly  examined 
by  a  physician  and  no  cause  for  the  fever  was  discovered.  The  mastoid 
wound  was  normal. 

On  April  21,  ten  days  after  the  operation,  a  deep-seated  swelling 
was  found  in  the  left  forearm  in  connexion  with  the  ulna.  This  was 
punctured  with  a  needle  and  some  pus  aspirated,  which  produced 
streptococci.  The  patient  had  no  rigors  and  denied  that  he  had  any 
pain.  The  forearm  abscess  was  an  accidental  discovery.  The  mastoid 
wound  had  practically  healed  and  was  normal,  but  pus  from  the  wound 
and  the  blood  contained  streptococci  on  cultivation.  The  blood  count 
was  normal. 

At  this  time  a  murmur  was  discovered  on  auscultation  of  the  heart, 
and  a  history  of  rheumatic  fever  six  years  ago  was  obtained.  The 
diagnosis  of  ulcerative  endocarditis  was  established  ;  embolism  of  the  left 
posterior  tibial  artery  occurred,  followed  by  gangrene  of  the  foot,  and  the 
patient  died  one  calendar  month  after  the  simple  mastoid  operation. 

It  is  assumed  that  the  mastoid  operation  was  unnecessary,  but  the 
relatives  positively  refused  a  post-mortem  examination. 

DISCUSSION. 

The  PRESIDENT  :  The  endocarditis  was  probably  also  secondary  to  the 
streptococcus  infection,  and  I  think  it  is  very  probable  that  the  boy  had  some 
valvular  lesion  before,  resulting  from  the  rheumatic  fever  five  years  ago,  and 
that  the  streptococcus  found  a  suitable  nidus  on  the  valvular  lesion.  Many 
physicians  hold  that  ulcerative  endocarditis  is  not  a  specific  disease  in  itself, 
but  that  it  may  occur  whenever  there  is  a  septic  infection,  especially  in  those 
who  have  a  valvular  lesion. 

Mr.  DAVIS  (in  reply)  :  A  physician  examined  this  case  thoroughly,  but  he 
may  have  overlooked  the  cardiac  lesion.  Until  this  boy  had  influenza  there 
were  no  signs,  and  it  is  possible  rheumatic  fever  would  account  for  the  weak 
spot  in  the  endocardium. 
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An  Obscure  Complication  of  Middle-ear  Suppuration. 
By  E.  D.  D.  Davis,  F.E.C.S. 

A  boy,  aged  16,  was  sent  to  hospital  by  his  doctor  with  a  diagnosis 
of  brain  abscess.  He  had  been  ill  for  fourteen  days  with  severe  head- 
ache, occasional  vomiting,  and  a  discharge  from  the  ear  of  indefinite 
duration.  He  was  seen  on  admission  by  a  surgeon,  who  decided  to 
"  wait  and  see."  Three  days  later  the  temperature  was  105*4°  F., 
respiration  40,  pulse  130.  He  looked  ill  and  complained  of  pain  in  the 
chest.  The  right  ear  was  discharging  freely,  the  surface  of  the  mastoid 
process  had  been  blistered  before  admission,  and  as  far  as  could  be 
ascertained  there  was  no  definite  sign  of  mastoid  suppuration. 

An  examination  of  the  chest  revealed  signs  of  consolidation  of  the 
left  lower  lobe  of  the  lung,  with  a  localized  pleuritic  rub  ;  in  addition 
there  was  a  history  of  a  rigor.  The  diagnosis  of  lateral  sinus  thrombosis 
was  made  and  I  operated  on  the  mastoid  at  once. 

At  the  operation  the  mastoid  antrum  was  found  to  be  deeper  than 
the  lateral  sinus,  and  overlapped  by  it,  and  to  contain  pus  and  granula- 
tion tissue.  The  sinus  was  exposed  for  1  in.,  but  no  pus  was  present  in 
its  groove.  Then  a  gauze  plug  was  inserted  at  the  upper  end  of  the 
sinus  groove  for  compression  before  opening  the  sinus ;  it  was  seen  that 
the  sinus  was  not  thrombosed,  as  it  readily  collapsed  and  deflated,  so 
to  speak.  The  sinus  was  freely  incised,  and,  on  removal  of  the  gauze, 
extensive  haemorrhage  occurred. 

On  the  day  after  the  operation  the  temperature  fell  by  crisis,  and 
has  remained  near  the  normal  for  more  than  a  week,  and  the  patient 
appears  to  be  practically  well.  Free  haemorrhage  occurred  when  the 
gauze  plugs  were  removed  forty-eight  hours  after  operation.  At  the 
time  of  the  operation  it  was  felt  that  there  was  not  sufficient  cause  in 
the  mastoid  for  the  serious  condition  of  the  patient,  and  the  physical 
signs  in  the  chest  were  possibly  due  to  lobar  pneumonia.  Lumbar 
puncture  produced  normal  and  sterile  cerebrospinal  fluid. 

jy— 136 


88  Davis  :   Fracture  of  the  Base  of  the  Skull 


(May  19,  1916.) 

Case  of  Fracture  of  the  Base  of  the  Skull  in  a  Baby, 

aged  If  Years. 

By  E.  D.  D.  Davis,  F.R.C.S. 

A  little  girl,  aged  If  years,  was  seen  on  account  of  acute  otitis 
media  with  haemorrhage  from  the  .left  ear.  The  child  looked  well, 
but  there  was  a  copious  blood-stained  discharge  from  a  perforation  in 
the  lower  half  of  the  left  drum.  The  temperature  was  normal.  Three 
days  later  the  child  was  standing  on  her  bed  and  fell  to  the  floor  on  to 
her  head.  The  right  forehead  was  extensively  bruised,  and  a  profuse 
discharge  of  clear  cerebrospinal  fluid  from  the  right  ear  commenced. 
When  she  was  seen  four  days  after  the  fall  the  dressings  were  soaked 
with  cerebrospinal  fluid  which  could  have  been  collected  in  a  test-tube. 
When  the  child  cried  the  fluid  pumped  out  of  the  ear,  and  it  was  not 
possible  to  see  the  drum.  The  temperature  had  risen  to  103°  F.  on  the 
fourth  day,  and  a  further  report  of  the  case  will  be  given  later.  Apart 
from  the  discharge  of  cerebrospinal  fluid  there  were  no  other  signs  of  a 
fracture  of  the  skull.     The  left  otitis  media  had  improved  considerably. 

Mr.  DAVIS  :  I  heard  yesterday  that  the  child  was  doing  well,  and  that  the 
temperature  was  normal,  but  there  was  some  rigidity  of  the  neck  ;  and  I  have 
been  expecting  all  the  week  to  hear  that  meningitis  has  developed,  and  that 
trephining  would  be  necessary.  Should  meningitis  occur,  I  think  one  would 
be  justified  in  opening  the  middle  and  posterior  fossae  for  drainage. 

Note  by  Mr.  Davis. — The  course  of  the  case  is  now  complete.  The  child 
died  from  meningitis  sixteen  days  after  the  accident.     Operation  was  refused. 
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Notes  on  the  Bacteriological  Examination  of  Eleven  Cases  of 
Cerebrospinal  Fever  treated  in  St.  Bartholomew's  Hospital 
during  the  First  Three  Months  of  the  Year  1916. 

By  F.  W.  Andrewes  (President). 

There  are  still  certain  points  about  cerebrospinal  fever  not  finally 
settled,  and  it  is  therefore  worth  while  to  record  the  facts  which  we 
have  noted  in  a  series  of  eleven  consecutive  cases  at  St.  Bartholomew's 
Hospital  during  the  recrudescence  of  the  epidemic  in  the  winter  and 
spring  of  the  year  1916.  The  work  has  been  done  by  Dr.  R.  G.  Canti 
and  myself.  I  have  to  thank  the  various  physicians  of  the  Hospital 
for  permission  to  give  the  data  of  the  cases  under  their  care.  Of  the 
eleven  cases,  one  was  a  soldier  and  ten  were  civilians.  Of  the  civil 
cases,  three  were  adults,  three  were  aged  7  to  17,  one  was  a  child  aged  3, 
and  three  were  babies  under  1  year.  I  do  not  know  how  to  determine 
whether  the  juvenile  cases  should  be  regarded  as  belonging  to  the 
epidemic  disease  or  to  the  posterior  basic  meningitis  of  infants. 
Probably  no  such  distinction  can  be  drawn. 

In  all  cases  diagnosis  was  made  by  cultivation  of  the  meningo- 
coccus from  the  cerebrospinal  fluid,  and,  in  addition  to  routine  tests, 
the  race  of  the  coccus  was  determined  by  agglutination.  The  sera 
employed  were  furnished  by  the  kindness  of  Lieutenant-Colonel  Gordon 
from  the  central  cerebrospinal  fever  laboratory  at  Millbank,  together 
with  a  serum  which  I  prepared  from  a  strain  isolated  from  one  of  the 
cases  studied.  In  his  work  at  Millbank  last  year,  Gordon  distinguished 
ju— 19 
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four  epidemic  races  of  the  coccus  by  the  absorption  of  agglutinin  test. 
Others  have  only  been  able  to  distinguish  two  races,  and  the  question  is 
not  yet  finally  decided.  Gordon's  Types  I  and  III  are  admittedly  closely 
related  and  are  usually  clumped  by  the  same  serum  ;  they  can  only  be 
distinguished  by  the  absorption  test.  His  Type  IV  appears  of  very 
exceptional  occurrence. 

All  our  cases  are  referable  to  Gordon's  Types  I  and  II  (by  far  the 
commonest),  with  one  exception,  which  refused  to  agglutinate  with 
any  of  the  six  sera  tried.  The  two  earliest  cases  in  our  series  (onset 
December  26  and  27,  1915)  were  examples  of  Type  I;  the  later  cases 
were  all  Type  II,  with  the  exception  noted  above.  It  is  curious  that, 
in  last  year's  epidemic,  Type  I  seems  to  have  preponderated  in  the 
earlier  cases  and  Type  II  later.  So  far  as  agglutination  goes,  Type  II 
does  not  appear  quite  a  homogeneous  group.  I  have  had  to  use  three 
sera  of  this  type,  and  some  strains  have  been  clumped  by  one  and  not  by 
the  others ;  the  absorption  test,  according  to  Gordon,  shows,  however, 
that  they  belong  to  one  group.  It  must  be  noted  that  in  the  grouping 
of  the  races  of  such  an  organism  as  the  meningococcus  on  serological 
lines,  three  distinct  properties  have  to  be  taken  into  account — namely : 
(1)  agglutinability,  (2)  agglutinogenic  power,  and  (3)  capacity  for 
absorption  of  agglutinin.  In  a  doubtful  case  all  three  properties  should 
be  estimated  before  arriving  at  a  decision.  In  the  present  series  of  cases 
all  the  forms  of  meningococcus  isolated  have  been  shown  to  belong  to 
two  known  epidemic  strains,  with  one  single  exception,  so  far  unplaced. 
This  was  from  an  infant,  aged  8  months. 

In  all  our  cases  the  pharynx  was  examined  for  the  meningococcus 
by  means  of  West's  swabs,  the  plating  being  carried  out  on  legumin- 
trypsin-agar  (trypagar)  to  which  ascitic  fluid  and  a  little  blood  were 
added.  Very  different  statements  are  current  as  to  the  frequency  with 
which  the  meningococcus  can  be  found  in  the  pharynx  in  actual  cases 
of  cerebrospinal  fever.  Many  observers  in  last  year's  epidemic  failed  to 
find  it  in  the  majority  of  cases  examined ;  others  have  found  it  with 
some  frequency.  Dr.  Canti  and  I  have  found  it  in  all  cases,  and  this 
without  serious  difficulty.  In  four  out  of  eleven  cases  the  meningo- 
coccus was  the  prevailing  organism  in  the  pharynx,  twice  in  almost  pure 
culture  ;  in  three  cases  it  formed  5  to  10  per  cent,  of  the  colonies  present, 
in  the  remainder  1  per  cent,  or  less.  In  one  child  it  was  not  found  till 
the  third  attempt.  The  identity  of  the  organism  recovered  from  the 
pharynx  with  that  obtained  from  the  cerebrospinal  fluid  was  established 
in  all  cases  by  the  agglutination  test.     The  two  were  always  tested  side 
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by  side  and  found  to  give  the  same  serological  reactions,  with,  at  most, 
slight  quantitative  differences.  This  identity  of  type,  in  every  case,' 
between  the  spinal  and  pharyngeal  strains  appears  a  point  of  some 
importance,  since  it  indicates  that  the  pharyngeal  infection  is  part  and 
parcel  of  the  disease. 

Most  of  the  cases  continued  to  be  carriers  for  some  weeks.  Four  of 
the  cases  which  recovered  gave  negative  pharyngeal  swabs  after  twenty- 
eight,  thirty-three,  forty  and  fifty-one  days  from  the  onset,  but  in 
another  the  patient  was  still  a  carrier  after  seventy  days. 

Treatment  and  Results. 

All  cases  were  treated  by  lumbar  puncture,  frequently  repeated 
where  necessary,  and  by  serum  administered  intrathecal^  and  sometimes 
intravenously  too.  It  may  be  remembered  that  in  last  year's  epidemic 
serum  treatment  proved  a  disappointment.  The  available  sera  (Flexner's, 
Mulford's,  Burroughs  Welcome's,  and  Lister  Institute)  appeared  to 
have  little  influence,  in  most  cases,  on  the  disease.  The  serum  which 
is  now  issued  by  the  Lister  Institute  has  been  prepared  with  a  large 
variety  of  strains  of  the  meningococcus  isolated  during  last  year's 
epidemic  and  appears  to  be  of  considerable  therapeutic,  value.  At 
St.  Bartholomew's  Hospital  we  have  been  privileged  to  use  it  in  all 
cases,  and  the  results  have  been  on  the  whole  very  good. 

Of  our  eleven  completed  cases  seven  are  now  well  and  four  have 
died.  It  may  be  said  that  a  mortality  of  36-36  per  cent,  is  nothing  to 
boast  about,  but  a  closer  examination  of  the  facts  shows  that  it  is  really 
very  good.  Of  the  four  fatal  cases,  two  were  infants  under  1  year  old— 
an  age  at  which  recovery  from  the  disease  is  uncommon,  while  a  third 
was  one  of  very  acute  type,  with  meningococcal  septicaemia,  fatal  on  the 
fourth  day,  in  a  child  aged  3.  Of  the  seven  cases  over  4  years  of  age 
only  one  died— a  woman  aged  33  ;  so  far  as  her  primary  infection  was 
concerned  she  was  cured,  but  she  developed  otitis  media  and  mastoid 
suppuration  due  to  streptococcal  infection,  and  died  of  streptococcal 
septicaemia  two  months  from  the  onset  of  the  disease.  No  meningococci 
had  been  present  in  the  cerebrospinal  fluid  or  pharynx  since  the  third 
week  of  her  illness,  but  at  death  there  was  matting  at  the  base  of  the 
brain  with  some  internal  hydrocephalus. 

In  the  cases  over  4  years  of  age  the  mortality  was  thus  only  14:; 
per  cent.,   and    this   contrasts   very   favourably  with  the  mortality  in 
military  cases  last  year,  which  approached  50  per  cent.     No  one  who 
JU — 19a 
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saw  the  cases  could  have  much  doubt  that  the  serum  was  largely 
responsible  for  this  good  series  of  results.  In  two  adults  the  new  serum 
was  not  given  till  the  thirteenth  and  seventeenth  days  respectively; 
both  were  severe  cases  and  one  had  been  given  eight  doses  of  Mulford's 
serum  without  effect  ;  the  immediate  improvement  which  followed  a 
single  intrathecal  dose  of  30  c.c.  of  the  new  serum  was  striking  in  each 
case.  In  three  cases  in  which  the  serum  was  given  on  the  second  and 
third  days  of  the  disease  the  effect  was  even  more  remarkable,  the 
patients  being  convalescent  within  forty-eight  hours.  All  three  were 
severe  cases,  unconscious  on  admission  and  with  well-marked  rashes  ; 
in  one,  a  boy,  aged  7,  blood  culture  revealed  the  meningococcus  in 
every  one  of  six  culture  tubes.  In  two  of  these  the  serum  was  given 
intravenously  as  well  as  intrathecally— a  plan  which  appears  a  good  one 
in  severe  cases.  In  the  two  remaining  patients  who  recovered,  the 
administration  of  the  serum  produced  no  such  marked  effect,  the 
improvement  being  gradual,  but  it  is  noteworthy  that  one  of  these  cases 
was  in  a  baby  only  5  months  old  ;  in  this  child  the  disease  lasted  some 
three  weeks,  although  serum  was  given  on  the  second  day  and  thence- 
forward on  four  more  occasions. 

Two  accidents  of  some  interest  occurred  in  connexion  with  the 
administration  of  serum.  In  a  man,  aged  24,  100  c.c.  of  cerebrospinal 
fluid  were  drawn  off  somewhat  rapidly,  under  an  anaesthetic,  and  30  c.c. 
of  serum  run  in.  Shortly  after,  while  he  was  recovering  from  the 
anaesthetic,  he  had  an  epileptiform  convulsion,  perhaps  due  to  the  too 
rapid  alteration  of  intracranial  pressure.  No  ill-effects  followed.  In  a 
baby,  aged  8  months,  admitted  on  the  tenth  day  of  the  disease,  with 
severe  opisthotonos,  repeated  intrathecal  doses  of  serum  produced  no 
improvement.  As  a  last  resort  intravenous  injection  of  serum  was 
decided  on,  but  as  eight  days  had  elapsed  since  the  last  intrathecal  dose, 
anaphylactic  shock  was  feared.  Desensitization  was  therefore  attempted 
by  giving  1  c.c.  of  serum  subcutaneously  the  night  before  the  intravenous 
injection,  which  was  run  into  the  vein  through  a  needle  and  rubber  tube. 
Nevertheless  marked  shock  occurred  when  5  c.c.  had  been  introduced, 
the  child  becoming  blue  and  pulseless.  As  the  arterial  pressure  fell  the 
venous  pressure  rose,  and  blood  regurgitated  along  the  needle  and  rose 
to  some  height  in  the  tube.  The  condition  soon  passed  off.  The  child 
ultimately  died  on  the  forty-fourth  day  of  the  disease,  with  extreme 
internal  hydrocephalus. 

Blood  culture  was  done  in  only  three  cases  during  life.  In  one, 
already  mentioned,  the  meningococcus  was  readily  obtained ;  this  was 
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on  the  second  day  of  the  disease  in  a  boy,  aged  7,  with  a  well-marked 
rash,  but  not  otherwise  a  very  severe  case  ;  he  recovered.  In  the  other 
two  cases  blood  culture  was  negative  on  the  third  day  of  the  disease. 
In  a  case  in  a  child,  aged  3,  fatal  in  four  days  from  onset,  a  single  colony 
of  the  meningococcus  was  recovered  from  the  blood  after  death  though 
the  body  had  been  frozen  two  days. 


Summary  of  Cases. 

Case  I. — Male,  aged  44  ;  soldier,  infected  at  Pirbright.  Onset,  December 
27  ;  admitted  December  31.  Lumbar  puncture  on  January  2,  6,  7,  8,  and  9, 
but  no  serum  till  January  9,  when  30  c.c.  new  Lister  Institute  serum  was  given 
intratbecally,  and  a  similar  dose  on  January  12.  A  typical  moderately  severe 
case ;  little  improvement  till  first  dose  of  serum,  which  was  followed  by  great 
change  in  mental  condition  and  fall  of  temperature.  Temperature  normal  by 
January  12.  Convalescence  uninterrupted.  Meningococcus  from  cerebrospinal 
fluid  and  pharynx  proved  to  be  of  Gordon's  Type  I.  On  January  5  pharynx 
yielded  a  nearly  pure  culture  of  the  meningococcus.  On  January  27  about 
30  per  cent,  of  the  pharyngeal  colonies  were  meningococci.  On  February  16 
the  pharynx  was  negative. 

Case  II.  —  Female,  aged  21.  Nurse  at  Children's  Hospital,  Shadwell, 
whence  two  cases  of  cerebrospinal  meningitis  had  been  notified  on  December  6 
and  30  (the  latter  due  to  meningococcus  of  Type  II).  December  23  :  Laryn- 
gitis and  supposed  influenza.  December  30  :  Onset  of  meningeal  symptoms  ; 
admitted  with  a  profuse  rash.  Lumbar  puncture  daily  and  eight  doses  of 
Mulford's  serum  (15  c.c).  No  improvement  till  January  16,  when  she  had 
30  c.c.  new  Lister  Institute  serum,  followed  by  immediate  improvement  and 
return  of  mental  condition  to  normal.  Sharp  relapse  on  January  24,  lasting 
five  days.  Further  doses  of  Lister  serum  :  30  c.c.  on  January  24,  26,  and  29, 
and  15  c.c.  on  February  3.  This  case  underwent  lumbar  puncture  on  thirty 
occasions,  always  under  general  anaesthesia.  Eecovery  was  complete,  but 
convalescence  very  protracted.  On  January  5  the  meningococcus  was  abundant 
in  the  pharynx,  and  there  were  still  a  few  colonies  on  March  9.  Both 
pharyngeal  and  spinal  strains  were  found  to  be  of  Gordon's  Type  II. 

Case  III. — Male,  aged  11.  Onset  December  26,  four  days  after  leaving 
school  for  holidays.  Treated  at  first  by  lumbar  puncture  only  ;  no  serum  till 
nineteenth  day,  when  he  had  15  c.c.  of  Mulford's,  which  appeared  to  produce  a 
good  effect.  Later,  he  had  one  dose  of  new  Lister  serum  (15  c.c).  The  case 
ran  a  very  protracted  course  ;  for  weeks  after  the  temperature  was  normal  he 
remained  ill  and  helpless,  with  photophobia,  frequent  vomiting,  and  occasional 
fits  of  unconsciousness,  with  a  frequent  and  irregular  pulse.  He  gradually 
recovered  during  March.     On  January  5  the  colonies  from  the  pharynx  showed 


(3  Andrewes  :    Cerebrospinal  Fever 

10  per  cent,  of  meningococci ;  these,  and  those  obtained  from  the  cerebrospinal 
fluid,  proved  to  be  Gordon's  Type  I.  The  pharynx  and  cerebrospinal  fluid  were, 
both  free  from  meningococci  on  February  4. 

Case  IV. — Female,  aged  33.  Onset  February  6  ;  admitted  February  7, 
with  a  profuse  petechial  rash  and  unconscious.  Frequent  lumbar  puncture  ; 
30  c.c.  new  Lister  serum  on  February  8  and  again  on  February  10.  On 
February  14  and  16,  15  c.c.  were  given :  there  was  at  first  considerable 
improvement,  but  on  February  26  a  purulent  discharge  began  from  one 
ear.  No  meningococci  found  in  discharge,  but  abundant  streptococci.  A 
subcutaneous  abscess  appeared  in  one  arm  and  was  opened.  The  otitis 
did  badly,  the  mastoid  cells  being  invaded,  and  a  radical  mastoid  opera- 
tion was  finally  performed.  Only  streptococci  were  obtained  from  the 
mastoid  pus.  Symptoms  of  internal  hydrocephalus  became  more  pro- 
nounced, and  on  April  4  she  was  trephined  and  the  ventricle  drained. 
She  died,  however,  on  April  5.  There  was  firm  matting  of  the  membranes 
about  the  base  of  the  brain,  and  moderate  hydrocephalus.  No  pus  was  present 
within  the  cranium.  There  was  a  streptococcal  septicaemia.  On  February  8 
the  pharynx  yielded  90  per  cent,  of  meningococci,  but  by  March  9  the  pharynx 
was  clear.  Blood  culture,  forty-eight  hours  from  onset,  was  negative.  Both 
spinal  and  pharyngeal  strains  proved  to  be  Type  II. 

Case  V. — Female,  aged  3.  Onset  February  15  ;  admitted  February  17. 
Lumbar  puncture  on  February  17  and  18.  On  February  18  she  had  15  c.c. 
new  Lister  serum  intrathecally,  and  a  further  15  c.c.  intravenously  on  Feb- 
ruary 19,  on  which  day  a  haemorrhagic  rash  appeared.  She  died  on  the 
afternoon  of  February  19.  The  meningitis  was  found  to  be  mainly  vertical. 
One  colony  of  the  meningococcus  was  recovered  from  the  heart's  blood, 
although  the  body  had  been  frozen  forty-eight  hours.  On  February  l!S  the 
pharynx  yielded  about  5  per  cent,  colonies  of  meningococci,  and  these,  like  the 
spinal  strain,  agglutinated  with  Type  II  serum  alone,  but  not  at  all  vigorously. 
The  blood  strain  agglutinated  with  the  same  serum  and  equally  weakly. 

Case  VI. — Male,  aged  24,  munition  worker.  Onset  February  17  ;  admitted 
same  night,  when  80  c.c.  of  fluid  escaped  on  lumbar  puncture.  Next  day 
100  c.c.  were  drawn  off,  and  30  c.c.  new  Lister  serum  given.  Convulsion 
during  recovery  from  anaesthetic.  The  case  appeared  a  severe  one  ;  the  patient 
was  unconscious  on  admission  and  had  a  marked  rash.  Recovery  was  imme- 
diate, though  he  had  only  the  single  dose  of  serum  ;  he  was  convalescent  in 
two  days.  The  pharynx  on  February  18  yielded  1  per  cent,  meningococci. 
On  March  16,  and  probably  before,  the  pharynx  was  free.  Both  spinal  and 
pharyngeal  strains  belonged  to  Type  II. 

Case  VII.— Male,  aged  5  months.  Onset  March  8.  Admitted  March  9. 
Not  apparently  a  very  severe  case.  No  rash.  Lumbar  puncture  was  done 
frequently,  first  on  the  day  of  admission,  when  8  c.c.  of  new  Lister  serum  was 
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given.  Further  closes  of  5,  7,  6,  and  10  c.c.  were  given  at  intervals  up  to 
March  29.  The  meningococcus  was  still  recovered  from  the  cerebrospinal 
fluid  on  March  18.  All  this  time  there  was  marked  cervical  retraction,  but  the 
temperature  and  pulse  gradually  fell  to  normal  by  March  29.  The  child  then 
progressed  well,  and  left  the  hospital  on  April  20  completely  recovered.  On 
admission,  the  pharynx  yielded  some  5  per  cent,  of  meningococci.  Both  spinal 
and  pharyngeal  strains  were  of  Type  II. 

Case  VIII.  —  Male,  aged  7.  Onset  March  9.  Admitted  March  10. 
Symptoms  not  severe,  but  rash  well  marked.  Nevertheless  blood  culture 
(5  c.c.)  on  March  10  yielded  growth  of  the  meningococcus  in  all  six  culture 
tubes.     Lumbar  puncture  twice  on  day  of  admission  ;  the  second  time  he  had 

5  c.c.  new  Lister  serum  intrathecally  and  10  c.c.  intravenously.  Another 
10  c.c.  serum  given  March  13,  by  which  date  the  temperature  was  normal 
and  the  cervical  retraction  had  gone,  though  living  meningococci  were  still 
present  in  the  cerebrospinal  fluid.  By  March  15  the  boy  was  practically  well. 
On  admission,  60  per  cent,  of  the  pharyngeal  colonies  were  meningococci,  and 
they  were  still  abundant  in  the  pharynx  on  March  27.  The  strains  from  the 
cerebrospinal  fluid,  blood,  and  pharynx  were  tested,  and  were  found  to  be 
Type  II,  but  were  agglutinated  by  only  one  of  the  three  Type  II  sera  used, 
and  this  only  up  to  1  in  100  dilution. 

Case  IX.  —  Female,  aged  17.  Onset,  with  rigor  and  fever,  March  27. 
Admitted  March  28.  '  Collapsed,  unconscious  and  almost  moribund,  with  a 
temperature  of  95  JF.  Blood  culture  negative.  Lumbar  puncture  done  several 
times.  On  March  29  she  had  30  c.c.  new  Lister  serum  intrathecally  and 
30  c.c.  intravenously,  as  a  scanty  petechial  rash  was  appearing.  By  March  31 
she  was  nearly  w.ell,  and  convalescence  was  uninterrupted.  The  pharynx,  on 
admission,  yielded  a  few  colonies  of  meningococci.  On  April  26  they  were 
still  abundant  in  the  pharynx  (60  per  cent.)  ;  these,  and  the  spinal  strain,  were 
of  Type  II. 

Case  X. — Female,  aged  7  months.  Date  of  onset  uncertain,  probably 
about  March  21.  Admitted  March  23.  No  diagnosis  till  March  31,  when 
lumbar  puncture  was  first  performed.     Serum  was  given,  6  c.c.  on  April  1  and 

6  c.c.  on  April  4,  but  meningococci  were  still  present  in  the  cerebrospinal  fluid 
on  April  16,  though  the  fluid  was  almost  clear.  There  was  great  cervical 
retraction,  and  signs  of  internal  hydrocephalus  developed.  Very  large  quantities 
of  fluid,  for  an  infant,  continued  to  escape  on  lumbar  puncture — e.g.,  75  c.c.  on 
April  16  and  85  c.c.  on  April  19.  The  ventricle  was  twice  tapped  through  the 
anterior  fontanelle.  The  child  died  on  April  20.  The  ventricles  were  greatly 
distended  with  clear  fluid,  and  the  pons  and  the  surrounding  structures  were 
plastered  with  purulent  lymph,  but  there  was  little  or  none  about  the  foramen 
of  Magendie.  The  meningococcus  was  not  found  in  the  pharynx  till  a  third 
attempt,  some  days  after  admission.  It  proved,  like  the  spinal  strain,  to  be 
Type  II. 
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Case  XI.  —  Male,  aged  8  months.  Date  of  onset  probably  March  7. 
Admitted  March  17  -with  cervical  retraction,  which  later  became  extreme. 
There  was  no  improvement  in  spite  of  repeated  lumbar  puncture  and  four 
doses  of  the  new  Lister  serum  (10,  8,  8,  and  15  c.c),  and  6  c.c.  intravenously 
on  April  5.  The  child  finally  died  on  April  20,  with  very  great  distension  of 
the  ventricles  (three-quarters  of  a  pint  escaped  at  the  post-mortem).  The 
meningitis  was  almost  entirely  basal.  The  meningococcus  was  readily 
recovered  from  the  pharynx  on  admission,  hut  both  the  pharyngeal  and 
spinal  strains,  in  my  hands  and  in  Lieutenant-Colonel  Gordon's,  refused  to 
agglutinate  with  any  serum,  and  could  not  be  referred  to  any  known  epidemic 
type. 


{May  2,  1916.) 

The  Treatment  of  Wound   Infections. 
By  W.  Parry  Morgan. 

Attention  is  being  drawn  at  the  present  time  to  the  study  of  the 
physiological  aspect  of  the  treatment  of  wound  infections,  and,  as  a 
result,  new  methods,  to  replace  old,  have  been  suggested.  In  particular, 
Sir  Aim  roth  Wright  advocates  very  strongly  giving  up  treatment  by 
antiseptics  for  treatment  by  salt  solutions.  He  does  this  chiefly  on  the 
ground  of  laboratory  experiments,  laying  it  down  in  respect  to  treatment 
that  "  where  the  results  are  neither  brilliantly  successful  nor  the  reverse 
...  we  shall  be  well  advised  if  we  guide  ourselves,  when  this  is 
unambiguous,  by  the  verdict  of  laboratory  experiments."  Although  I 
have  been  working  with  him,  I  am  unable  to  agree  that  his  experiments 
conform  to  this  standard,  and  would  for  that  reason  put  forward  points 
which  appear  worthy  of  further  consideration.  These  relate  to :  (1) 
Measures  which  affect  the  flow  of  lymph ;  (2)  measures  which  affect  the 
flow  of  pus  ;   (3)   antiseptics. 

(1)   Measures  which  affect  the  Flow  of  Lymph. 

In  his  first  lecture  [1]  on  the  treatment  of  wounds,  Sir  Almroth 
Wright  maintained  "  that  we  have  at  disposition  an  agency  for  power- 
fully increasing  the  outflow  of  lymph,"  and  asserted  that  a  5  per  cent. 
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solution  of  common  salt  "  brings  into  play  osmotic  forces,  and  'draws  ' 
the  lymph  out  of  the  walls  of  a  wound  by  a  vis  a  f route."  In  his  second 
lecture  [2]  ,as  a  result  of  the  criticism  that  osmotic  forces  would  determine 
the  flow  of  water  and  not  of  lymph,  he  appeared  to  give  up  the  notion 
of  osmosis,  but  otherwise  maintained  his  position.  At  this  lecture  he 
showed  four  experiments  to  "  bring  clearly  before  the  eye  the  drawing 
power  of  salt."  For  the  first,  he  took  a  capillary  tube  open  at  both 
ends,  with  an  additional  opening  at  its  middle.  This  tube  he  filled  with 
strong  salt  solution,  and,  holding  it  horizontally,  dipped  it  for  a  few 
seconds  into  a  watery  solution  of  methylene  blue.  On  taking  the  tube 
out,  he  found  that  more  methylene  blue  had  passed  in  through  the 
three  openings  than  had  done  so  in  the  case  of  a  control  tube  which 
contained  water  instead  of  salt  solution.  This  result  we  should  expect, 
since  salt  solution  is  heavier  than  water.  The  salt  solution  would,  for 
this  reason,  tend  to  fall  out  of  the  tube,  and  consequently  the  methylene 
blue  solution  would  run  in  to  take  its  place.  The  same  explanation 
holds  in  the  case  of  the  second  experiment,  which  was  as  follows  : 
A  piece  of  glass  tubing,  plugged  with  moist  cotton-wool,  was  placed 
vertically  in  a  vessel  containing  a  watery  solution  of  methylene  blue. 
It  was  found  that  the  methylene  blue  travelled  up  the  tube,  but  travelled 
higher  when  salt  was  placed  on  the  top  of  the  plug.  In  the  third 
experiment,  Sir  Almroth  Wright  took  a  "  stab"  of  watery  agar,  and  on 
the  top  placed  a  cube  of  salt.  In  some  twelve  hours  an  interchange 
had  taken  place,  salt  passing  into  the  agar  and  water  to  the  salt.  This 
he  gave  as  a  demonstration  of  what  he  expected — namely,  "  a  process  of 
barter  in  which  salt  and  water  should  be  exchanged,  not  in  volumetric 
equivalents,  but  in  the  ratio  of  very  many  volumes  of  fluid  for  one  of  the 
solid."  As  a  matter  of  fact,  the  volume  of  fluid  in  such  a  case  is  not 
greater  than  the  volume  of  solid,  and  the  experiment  is  merely  a 
demonstration  of  the  diffusibility  of  salt  in  agar.  The  fourth  experiment 
was  similar,  but  in  this  case  the  stab  consisted  of  blood  agar.  Here  the 
presence  of  the  albuminous  substances  in  the  fluid  which  collected 
above  the  agar  showed  only  that  such  substances  diffuse  in  agar  in  the 
same  way  as  salt,  and  not  that  salt  draws  lymph.  It  is  therefore  clear 
that  these  experiments  do  not  support  the  view  that  a  hypertonic  salt 
solution  will  draw  lymph  out  of  a  wound. 

Again,  Sir  Almroth  Wright,  in  his  discourse,  asserted  that  it  was 
"confusion  of  thought"  which  led  to  the  belief  "that  it  is  the  inter- 
position of  the  sieve  which  confers  upon  salt  the  power  of  drawing 
water  to  itself."     Such  an  assertion  is  really  a  denial  of  Newton's  third 
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law,  which  lays  it  down  that  action  and  reaction  are  equal  and  opposite. 
For  it  follows  from  this  law  that  salt  would  be  drawn  to  water  by  forces 
equal  to  any  which  would  draw  water  to  salt.  Consequently,  unless  a 
sieve  supported  and  held  back  salt,  while  not  at  the  same  time  preventing 
the  passage  of  water,  there  could  not  be  such  a  process  of  barter  as 
Sir  Almroth  Wright  suggests.  It  is  plain,  then,  that  the  only  sense  in 
which  salt  can  be  said  to  "draw"  water  to  itself  is  that  recognized 
when  such  a  process  as  osmosis  takes  place.  But  salt  cannot  be  said  to 
draw  lymph  to  itself  even  by  osmosis,  because  albuminous  substances 
cannot  pass  through  membranes  impermeable  to  salt.  On  the  contrary, 
it  might  be  said  that  since  animal  membranes  are  usually  permeable  to 
crystalloids  and  not  to  colloids  an  albuminous  substance  may  by  osmosis 
draw  salt  to  itself. 

Having  seen  that  salt  does  not  draw  lymph  by  a  vis  a  f route,  we 
may  examine  how  the  outflow  can  be  influenced.  We  shall  only  deal 
with  those  ways  which  are  clearly  physical.  For  these  to  be  operative, 
we  must  presume  that  the  lymph  spaces  and  channels,  potential  and 
otherwise,  are  open  to  the  surface,  and  that  a  fluid  pressure  greater 
than  atmospheric  tends  to  drive  lymph  out  through  them.  The  flow 
will  then  be  at  a  rate  depending  on  the  pressure  in  the  tissues  and  on 
the  number  and  size  of  the  channels.  As  regards  the  pressure,  it  is 
plain  that  this  will  vary  with  the  hyperemia,  and  so  we  may  expect 
that  any  measure  which  favours  hyperemia  will  also  act  as  a  lympha- 
gogue.  Again,  as  regards  the  channels,  we  see  that  they  may  be 
obstructed  (1)  by  dried  lymph  on  the  surface  blocking  the  outlets ; 
(2)  by  the  cellular  walls  coming  together  and  obliterating  such  channels. 
The  application  of  any  moist  dressing  will  usually  remedy  the  first,  and 
is  as  a  rule  sufficient.  In  this  connexion  it  must  not  be  thought  that 
moist  coagulated  lymph  will  necessarily  prevent  drainage.  After  all, 
it  is  merely  a  mesh  work  of  fibrin  in  which  the  leucocytes  can  move 
and  function.  It  is  hardly  comparable  with  a  membrane,  and  is  pervious 
unless  it  becomes  blocked  by  pus  cells.  The  obstruction  due  to  this  and 
to  the  obliteration  of  the  channels  can  be  relieved  if  we  can  abstract 
fluid  from  the  cells.  This  can  be  done  by  the  application  of  hypertonic 
solutions,  which  cause  an  osmotic  diffusion  of  water  out  of  the  cells. 
The  cells  then  shrink  and  the  obliterated  channels  open  up,  just  as  the 
ground  is  fissured  in  dry  weather.  The  result  is  that  the  lymph  has  free 
passage  to  the  surface  and  the  lymph-bound  condition  is  relieved.  This 
action  of  hypertonic  solutions  can  readily  be  demonstrated  by  trying  to 
filter  fluids  through  agar  containing  blood  corpuscles.      Owing  to  the 
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osmotic  crenation  and  shrinkage  of  the  corpuscles  which  they  cause, 
hypertonic  solutions  go  through  comparatively  readily,  while  the  isotonic 
are  held  back. 

But  it  is  hardly  to  be  expected  that  the  direct  osmotic  effect  of  salt 
in  a  wound  will  be  more  than  a  very  superficial  one,  for,  once  a  flow  is 
established,  the  current  of  lymph  outwards  will  tend  to  counteract  the 
diffusion  of  salt  inwards.  Thus,  as  soon  as  the  surface  becomes  pervious, 
the  presence  of  hypertonic  solutions  cannot  be  expected  still  further 
to  increase  the  flow.  Again,  it  does  not  necessarily  happen  that  the 
osmotic  effect  of  hypertonic  solutions  will  always  produce  conditions 
favourable  to  a  flow.  From  a  clinical  point  of  view,  this  is  made  clear 
by  Colonel  H.  M.  W.  Gray  [3],  who,  at  Eouen,  in  a  lecture  strongly 
advocating  the  use  of  hypertonic  salt  solution  as  a  lymphagogue,  gave 
away  much  of  his  case  by  pointing  out  that  salt  "tabloid"  packs,  so  far 
from  producing  a  flow,  frequently  became  dry  after  twenty-four  hours. 

It  may  be  observed  here  that  the  effect  of  hypotonic  fluids,  such  as 
tap-water,  hydrogen  peroxide,  and  iodine  solutions,  have  the  opposite 
effect  to  hypertonic  fluids,  and  would  cause  the  surface  cells  to  swell. 
This  swelling  may  be  expected  to  bring  about  a  diminished  flow  of 
lymph.  It  is  therefore  desirable  that  the  excipient  used  for  antiseptics 
should  be  isotonic  with  the  blood  fluids.  For  this  reason  we  ought  to 
dilute  antiseptics  with  physiological  saline,  unless  they  are  incompatible, 
and  not,  as  is  usually  done,  with  water. 

(2)   Measures  which  affect  the   Flow  of  Pus. 

Here,  again,  Sir  Almroth  Wright  claims  that  he  has  a  specific,  this 
time  in  physiological  saline,  asserting  that  "  the  white  corpuscles  are 
carried  forward  by  a  chemotactic  movement  in  the  direction  of  the 
free  surface  upon  which  the  physiological  solution  has  been  imposed." 
I  would  venture,  however,  to  examine  in  fuller  detail  the  experiments 
on  which  he  bases  this  claim,  and  whether  it  is  warranted  by  them. 

Taking  flat  capillary  tubes  containing  unclotted  blood,  he  centri- 
fugalized  this  before  it  had  time  to  clot.  When  clotting  had  taken 
place  there  was  then  in  the  tube  a  clot  consisting  of  a  red  corpuscular 
portion  (fig.  1,  a),  a  white  plasma  portion  (fig.  1,  c),  and  between  these, 
joining  them,  a  narrow  portion  containing  white  corpuscles  (fig.  1,  Ik 
He  then  superimposed  upon  these  clots  a  "  chemotactic  agent,"  such 
as  saline,  and  incubated  them.  The  clots  were  afterwards  removed 
from  the  tubes,  mounted  on  slides,  and  stained.     It  was  observed   in 
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many  cases  that,  if  the  temperature  was  in  the  neighbourhood  of  body 
temperature,  the  leucocytes  had  wandered  or  emigrated  into  the  white 
clot.  It  was  on  experiments  of  this  nature  that  Sir  Almroth  Wright 
based  his   statements  regarding  chemotaxis. 

We  may  get  help  in  understanding  the  behaviour  of  the  leucocytes  in 
these  experiments  if  we  consider  the  ways  in  which  the  clot  tends  to 
contract,  and,  for  this  purpose,  it  is  what  happens  in  the  neighbourhood 
of  the  leucocytic  layer  of  the  clot  which  is  of  importance,  as  once  the 
leucocytes  have  moved  well  out  into  the  white  clot  they  appear  to 
remain  there.  Sometimes,  as  Sir  Watson  Cheyne  points  out  [4] ,  there 
is  no  contraction  (fig.  1,  A).  At  other  times  contraction  takes  place  at 
the  junction  of  the  red  and  white  clots  (fig.  1,  B,  C),  and  a  neck  containing 
most  of  the  leucocytes  is  formed.  This  neck  may  lie  wholly  free  in 
serum  (fig.  1,  B),  or  partially  in  contact  with  the  walls  of  the  tube 
(fig.  1,  C).  When  it  lies  wholly  free  in  serum,  it  becomes  highly 
probable  that  the  wandering  movements  of  the  leucocytes  will  result  in 
their  finding  a  way  laterally  out  of  the  clot  into  the  serum  more  readily 
than  along  the  axis,  and  thus  we  would  expect  to  find  no  emigration 
in  such  a  case.  On  the  other  hand,  when  the  neck  of  the  clot  lies  partly 
in  contact  with  the  tube,  the  leucocytes  in  that  situation  would  not  be 
able  to  pass  out  of  the  clot,  and  so  they  would  be  more  likely  to  travel 
along  the  axis  and  show  emigration.  These  expectations  accord  with 
what  is  actually  seen  to  take  place.  In  my  own  experiments  I  found  in 
some  cases  practically  no  polynuclear  cells  in  the  white  clot  and  only  a 
few  mononuclear  near  the  neck.  This  occurred  both  with  and  without 
the  addition  of  the  chemotactic  agent.  In  other  cases  the  leucocytes 
travelled  along  the  clot,  especially  the  more  active  polynuclear.  This 
also  occurred  both  with  and  without  the  addition  of  the  chemotactic 
agent.  Some  of  the  specimens — specimens  showing  ultimately  no 
emigration,  and  to  which  no  chemotactic  agent  had  been  applied — 
I  examined  from  time  to  time  on  a  warm  stage  to  watch  the  movements 
of  the  leucocytes.  At  first,  near  the  neck,  they  could  be  seen  moving 
actively  in  all  directions,  but  later  they  disappeared  out  of  the  clot. 
When  mounting  these  specimens,  I  collected  the  serum  which  had 
exuded  from  the  clot,  and  found  a  very  large  number  of  leucocytes  in 
the  exudate.  Subsequent  examination  of  the  tubes,  which,  after  the 
clot  had  been  removed,  were  immediately  filled  with  fresh  serum,  also 
revealed  large  numbers  of  leucocytes  adhering  to  the  walls  and  showing 
active  movements.  Hence  the  polynuclear  leucocytes,  without  the 
application  of  a  chemotactic  agent,  do  wander  into  the  clot  and  then 
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out  into  the  serum.  It  is  clear,  therefore,  that  Sir  Almroth  Wright  can 
hardly  be  justified  in  supposing  that  emigration  due  to  wandering  or 
"  eleutherotropic  "  movement  is  predominantly  mononuclear  and  that 
polynuclear  emigration  is  chemotactic.  This  variable  loss  of  leucocytes 
from  the  clot  to  the  serum,  clearly  independent  of  any  possible 
chemotactic  influence,  shows  that  it  is  as  futile  to  aim  at  measuring 
quantitatively  the  emigration  movements  and  chemotactic  effects  by 
estimating  the  number  of  leucocytes  which  remain  in  the  white  clot 
at  different  distances  from  the  red  as  it  would  be  to  estimate  the  total 
number  of  a  company  after  an  unknown  proportion  had  retired.     But 


Fig.  l. 

Emigration  tubes  showing  different  types  of  contraction,  (a)  Red  clot, 
(6)  leucocytic  layer,  (c)  white  clot,  (d)  superimposed  fluid.  (A)  No  contraction  ; 
free  emigration  shown.  (B)  Contraction  with  the  formation  of  a  neck  at  the 
leucocytic  portion  of  the  clot,  which  lies  free  in  serum  ;  emigration  is  not  shown 
in  this.  (C)  Contraction  similar  to  (B),  but  the  neck  is  partly  in  contact  with  the 
tube  ;  emigration  shown.  (D)  Chemotactic  agent  superimposed  ;  retraction  of 
clot  along  its  axis  ;  leucocytic  layer  in  contact  with  the  tube  ;  emigration  shown  ; 
this  clot  is  not  so  likely  to  contract  in  mounting,  so  that  the  distance  which 
leucocytes  traverse  would  appear  greater  than  in  those  from  (A)  and  (C). 


even  when  free  emigration  takes  place  in  the  presence  of  physiological 
saline  it  cannot  be  said  to  be  due  to  chemotaxis,  for  the  distance 
traversed  by  the  leucocytes  is  little  or  no  greater  than  when  no  fluid 
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but  serum  is  present,  whereas  if  such  emigration  were  due  to  chemo- 
taxis — that  is,  "  a  directed  movement  along  a  particular  axis  undertaken 
under  the  direction  of  a  chemical  stimulus  " — one  would  expect  great 
differences.  The  small  differences  that  are  occasionally  seen  may  be 
explained  by  a  slight  effect  which  physiological  saline  may  possibly  have 
in  increasing  the  non-directed  wandering  movements  of  the  leucocytes. 
This  effect  is  apparently  shown  in  some  specimens  obtained  by  mixing 
saline  with  blood  before  it  clots,  circumstances  in  which  there  could  be 
no  chemotaxis.  But  even  admitting  this  stimulation,  it  is  doubtful 
whether  it  is  of  any  value.  For  the  leucocytes  would  not  start  their 
wanderings  in  large  numbers,  but  only  travel  faster  through  the  infected 
tissues,  and  act  there  for  a  shorter  time.  Again,  physiological  saline 
would  not  increase  the  all-important  function  of  phagocytosis.  I  submit, 
therefore,  that  laboratory  results,  as  yet,  give  no  grounds  for  asserting 
that  we  have  in  physiological  saline  an  agent  which  will  advantageously 
affect  the  activities  of  the  leucocytes  and  the  flow  of  pus  into  a  wound. 

On  the  other  hand,  there  is  no  difficulty  in  agreeing  that  strong 
antiseptics,  bacterial  suspensions,  and,  above  all,  hypertonic  solutions  do 
act  in  suppressing  leucocytic  movements.  This  is  clearly  shown  by 
experiments  made  by  mixing  the  blood  and  the  test  fluid  in  the 
emigration  tubes  before  clotting  takes  place.  Such  experiments  show 
that  some  antiseptics — such  as  carbolic  acid  —  powerfully  suppress 
emigration,  whilst  others  —  such  as  mercuric  salts  and  the  neutral 
hypochlorous  solutions  —  have  comparatively  little  action.  But  of 
more  practical  significance  in  determining  the  possible  injurious  effects 
produced  by  the  various  applications  on  the  physiological  processes  is 
the  observation  made  on  the  wound  itself  as  to  whether  there  is  a  good 
flow  of  laudable  pus.  If  there  is,  we  may  be  sure  that  the  application 
is  not  doing  much  harm  to  the  tissues,  and  that  the  physiological 
processes  remain  active.  In  this  connexion  it  may  be  noted  that  Sir 
Almroth  Wright  points  out  "  that  the  practitioner  of  to-day  has  been 
educated  up  to  expect  to  find,  within  a  few  hours  after  washing  out  an 
infected  wound  with  antiseptics,  as  much  pus  as  when  he  last  came  to 
dress  it  "  ;  and  that  a  hypertonic  salt  solution  will,  as  long  as  its  concen- 
tration is  maintained,  arrest  all  suppurative  processes  and  "  give  us 
a  wound  as  clean  and  as  free  from  pus  as  meat."  The  inevitable  con- 
clusion from  this  is,  that  in  practice,  treatment  by  hypertonic  saline,  by 
interfering  with  the  activities  of  the  leucocytes,  renders  ineffective  the 
only  defence  there  is  against  the  streptococcus  and  the  staphylococcus, 
whilst,  with  the  application  of  an  antiseptic  or  of  physiological  saline, 
this  defence  comes  again  into    action. 
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But  some  do  not  view  with  satisfaction  a  good  flow  of  pus  from 
a  badly  infected  wound,  and  it  is  not  uncommon  to  hear  the  con- 
temptuous expression  "  pus  poultice."  Certainly  if  the  pus  is  stale 
and  has  become  "  corrupted,"  it  is  noxious,  but  if  fresh,  it  is  efficiently 
doing  its  work  of  combating"  the  organisms.  Our  aim  must  therefore  be 
to  remove  the  pus  before  it  becomes  corrupted,  and  if  possible  to  destroy 
the  organisms  which  corrupt  it.  The  methods  of  removing  pus  are,  of 
course,  by  constant  irrigation  and  occasional  flushing,  and  in  deciding 
between  these  it  must  be  remembered  that-  the  use  of  irrigating  fluids, 
even  of  physiological  saline,  if  delivered  below  body  temperature,  will  do 
harm  by  retarding  the  activities  of  the  leucocytes.  The  possibility  of 
destroying  the  organisms  brings  us  to  the  consideration  of  antiseptics. 

(3)  Antiseptics. 

The  attempt  to  destroy  organisms  in  wounds  is  made  in  two  ways : 
(1)  by  washing  out  with  lotions  ;  (2)  by  the  application  of  dressings.  In 
connexion  with  the  washing  out  of  a  wound,  it  will  be  recognized  that, 
although,  as  has  been  observed,  the  greater  part  of  the  wash  will  be 
thrown  down  the  sink,  a  residue  will  remain  in  the  recesses  and  pockets  ; 
and  also  that  even  on  the  most  exposed  surfaces  some  lotion  will  remain, 
wetting  the  films  of  pus  adhering  to  those  surfaces.  These  will  continue 
to  be  a  source  of  infection  unless  they  can  be  sterilized.  We  have  thus 
to  consider  the  effect  of  antiseptics  on  them.  In  the  case  of  the  residue, 
there  is  a  comparatively  large  quantity  of  antiseptic  mixed  with  a  small 
amount  of  pus,  and  for  the  purpose  of  estimating"  the  effect  of  the 
antiseptics,  I  took  it  that  the  conditions  of  the  following  experiment 
were  analogous. 

Mixtures  of  one  part  of  pus  and  nine  of  antiseptic  were  made,  and, 
after  ten  minutes,  10  c.mm.  planted  in  tubes  of  liquid  agar  at  42°  C. 
After  they  were  thoroughly  shaken,  the  tubes  were  sloped  and  the  agar 
allowed  to  set.  They  were  then  incubated  at  37°  C,  and  after  a  period 
were  examined  for  colonies.  It  was  found  that  when  the  antiseptic  was 
strong  the  number  of  colonies  could  be  counted  readily.  When  it  was 
weak,  and  in  the  case  of  the  controls,  the  agar  became  opaque  with 
innumerable  minute  colonies.  The  results  were  comparative,  and  did 
not  lend  themselves  to  strict  quantitative  expression.  This  was  to  be 
expected,  for  the  specimens  differed  considerably.  All  were  heavily  but 
not  equally  infected.  Some  were  thick  and  mucoid,  and  would  not  mix 
well  with  the  antiseptics.  However,  in  the  case  of  every  sample  of  pus. 
several  antiseptics  and  a  control  were  tested. 
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I  give  a  table  (I)  to  illustrate  the  kind  of  result  obtained. 
Using  this  method,  I  came  to  the  following  conclusions  :  For  the 
purpose  of  washing  out  a  wound,  neutral  hypochlorous  solutions  are 
by  far  the  most  potent  of  the  antiseptics  usually  employed,  and  are 
effective  if  diluted  to  1  in  800  available  chlorine,  or  1  in  4  of  the 
strengths    usually    dispensed.        Mercury    antiseptics  1    in    1,000,   and 

Table  I. — Showing  the  Effects  of  Antiseptics  upon  Bacteria  in  Pes. 

Experiment   I. 

Iodine  :—  1  :  400  1  :  800  1  :  1,600  1  :  3,200         1  :  6,400 

16  hours    ...  ...  +  +  +  +•+  +  +  +  +         +-  +  + 

gas 
Biniodide  of  mercurv  : — 

16  hours    ...  ...  +  +   +  +  +  +  +  + 

40  hours    ...  ...  +  +  +  +  +  +  +  +  +  +  + 

Carbolic  acid :—  1  :  40  1  :  80  1  :  160  1  :  320 

16  hours    ...  ...  +    '  +  +  +  +  + 

40  hours    ...  ...  +  +  +  +  +  +  +  + 

Antiseptic  diluted  with 
hydrogen  peroxide  (5 
vol.). 

Biniodide  of  mercury :—  1  :  400  1  :  800  1  :  1,600         1  :  3,200  1  :  6,400 

20  hours    ...  ...  -  -  +  +  +  +  +  +  + 

40  hours    ...  ...  -  -  +  +  +  +  +  +  +  + 

Carbolic  acid :—  1  :  40  1  :  SO  1  :  160  1  :  320 

20  hours    ...  ...  -  +  +  +  +  +  + 

40  hours    ...  ...  -  +  +  +  +  ++  +  +  + 

i 

Experiment  II. 


Hypochlorous  solutions... 
Available  chlorine 

1  :  1 
1  :  200 

1  :  2 
1  :  400 

1  :  4 
1  :  800 

1  :  8 
1  :  1,600 

Dakin's  solution : — 
18  hours    ... 
3  days 

; 



- 

+ 
+ 

Eusol: — 

18  hours    ... 
3  days 

- 

_ 

- 

+ 
+  + 

Carbolic  acid    ... 

1  :  80 
+  + 

1  :  160 

+  +  + 

Control 

+  +  +  + 

carbolic  acid  1  in  80,  never  sterilize  completely,  but  kill  a  very  large 
number  of  microbes,  and  delay  the  appearance  of  the  growth  of  those 
which  remain.  Hydrogen  peroxide  by  itself  has  very  little  bactericidal 
power,  but  when  added  to  other  antiseptics  with  which  it  is  not  incom- 
patible, it  increases  their  bactericidal  power  on  pus  organisms,  presumably 
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by  its  mechanical  effect.  Most  of  the  other  organisms  in  pus  are  killed 
more  surely  than  streptococci  and  staphylococci,  an  action  which  is 
distinctly  more  marked  in  the  case  of  mercury  and  carbolic  acid  than  in 
the  case  of  iodine  and  hypochlorous  solutions. 

In  the  case  of  the  film  of  pus  which  the  mechanical  disturbance  of 
washing  does  not  remove,  we  again  have  a  large  quantity  of  antiseptic 
acting  for  a  comparatively  short  time.  I  considered  here  that  the  effect 
of  the  antiseptic  could  be  judged  by  the  following  experiment  :  20  c. mm. 
of  pus  were  smeared  on  the  surface  of  agar  slopes  and  allowed  to  dry. 
The  tubes  were  then  filled  with  antiseptic  lotion  so  that  the  films  were 
completely  covered.  After  an  interval  the  antiseptic  was  poured  away 
and  the  tubes  incubated  upside  down,  so  that  any  excess  drained  away. 
The  following  table  (II)  illustrates  the  results : — 

Table  II. — Showing  the  Effects  of  Antiseptics  upon  Bacteria  in  Films  of  Pes. 
Aiitiseptic  Strength  Time 


Carbolic  acid    ... 

Eusol  (1  :  200  available  chlorine) 


Experiment   I. 


1  :  80 
1  :  4 
1  :  4 


9  min. 

n  „ 

3  ,, 

5  „ 

10  ., 

2  ,, 

5  ,, 


Growth  as  in  control 

All  but  a  few  small  areas  sterilized 


All  but  one  small  area  sterilized 
Two  small  sterile  areas 
A  few  sterile  areas 


Experiment  II. 


Carbolic  acid    ... 

Iodine 

Biniodide  of  mercury 

Hydrogen  peroxide 


1  :  80 
1  :  80 
1  :  1,000 
1  :  1,000 
2-5  vol. 


Dakin's  solution  (1:200  available  Undiluted 
chlorine) 


11 
40 

4 

4 
10 

1* 


Many  discrete  colonies  all  over  film 
Sterile 


All  but  a  small  area  sterilized 


10       , 

Sterile 

1 

2 

5       , 

Two  colonies 

1 

2 

10       . 

;) 

1 

4 

5       , 

All  but  a  few  small  areas  sterile 

1 

4 

10       , 

All  but  one  small  area  sterile 

1 

8 

10       , 

Good  growth  ;  part  of  film  sterile 

Control 

Massive  growth 

The  results  are  very  similar  to  those  of  the  first  experiment.  One 
point  was  clearly  shown,  that  the  thickness  of  film  makes  much  differ- 
ence to  the  efficacy  of  the  antiseptic.      It  was  clear  also  that  some 
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antiseptics  were  much  more  rapid  in  their  action  than  others,  notably 
the  hypochlorous  solutions.  This  suggests  that  these  are  the  most 
suitable  for  the  purpose  of  washing  out  a  wound,  especially  as  they 
have  practically  no  effect  on  the  activity  of  the  leucocytes. 

In  the  case  of  the  dressings,  the  antiseptic  is  gradually  diluted  with 
pus,  becoming  at  the  same  time  less  efficient.  Here,  therefore,  the  pus 
tends  to  be  in  excess.  To  test  the  effect  of  antiseptics  in  these  circum- 
stances, I  took  either  a  specimen  of  pus  containing  very  few  organisms, 
one  or  two  per  field  of  a  film,  or  a  very  thick  suspension  of  blood 
corpuscles  in  serum  containing  a  few  organisms,  and  added  a  proportion 
of  antiseptic.  A  film  was  prepared  from  the  mixture,  which  was  then 
incubated.  After  a  time  another  film  was  prepared  and  compared  with 
the  first.  If  no  difference  in  the  number  of  organisms  before  and  after 
could  be  detected,  I  concluded  that  the  growth  was  prevented  by  the 
antiseptic.  If  there  was  a  difference,  it  is  clear  that  the  organisms 
grew  in  spite  of  the  presence  of  the  antiseptic.  A  mixture  of  pus  and 
saline  served  as  control.  In  the  table  (III)  which  I  have  set  out,  the 
strength  of  the  antiseptics  given  is  the  ultimate  strength  in  the  mixtures. 
Thus  a  strength  of  biniodide  of  mercury  1  in  1,000  would  be  present  in 
a  mixture  of  four  parts  of  pus  and  one  part  of  1  in  200  of  the  antiseptic. 
In  these  experiments  I  found  it  made  very  much  difference  whether 
phagocytosis  had  taken  place  or  not,  there  being  an  advantage  in  favour 
of  the  antiseptic  when  it  had  not — that  is,  organisms  grew  better  (a)  in 
pus  from  an  infected  wound  than  in  sterile  pus  to  which  a  suspension 
of  microbes  was  added ;  (b)  in  the  infected  blood  when  it  had  been 
incubated  so  as  to  allow  phagocytosis  to  take  place.  This  would  lead 
us  to  expect  that  antiseptic  dressings  would  be  especially  useful  (a)  in 
the  earlier  stages  of  an  infection,  before  there  is  much  pus ;  (b)  to 
prevent  the  growth  of  organisms  which  might  obtain  access  to  a 
wound  during  the  dressing.  The  following  are  the  conclusions  which 
I  consider  these  experiments  justify :  (1)  The  ultimate  strength  of  the 
antiseptic  being  the  same,  the  greater  the  proportion  of  pus  the  less  the 
inhibition  of  growth.  (2)  Where  pus  is  present  in  the  proportion  of 
4  parts  to  1  of  antiseptic,  organisms  may  grow  freely  when  the  following 
are  the  antiseptics  used  :  Mercuric  salts  1  in  200,  carbolic  acid  1  in  60, 
iodine  1  in  200,  boracic  acid  1  in  20,  chloramine  1  in  20,  hypochlorous 
solution  1  in  200  available  chlorine.  Organisms  also  grow  when  salt 
solution  20  per  cent,  is  used.  (3)  Since  organisms  grow  in  pus  in 
which  antiseptics  are  present  in  the  strengths  indicated  above,  it  is 
utterly  unreasonable  to  expect  any  of  them  to  diffuse  into  the  tissues  to 
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such  an  extent  as  to  give  a  strength  sufficient  to  inhibit  the  growth  of 
microbes,  still  less  to  kill  them.  (4)  The  pyogenic  organisms  are,  as 
regard  their  growth  in  pus,  among  the  least  affected  by  the  ordinary 
antiseptics. 

Table   III. — Showing  the   Effects  of  Antiseptics  upon  the  Growth   of 

Bacteria  in  Pes. 

Experiment  I  (4  parts  of  pus,  1  part  of  antiseptic). 


Carbolic  acid 

1 

:  240- 

1 

:  480  + 

Hydrogen  peroxide  (10  vol.) 

1 

:5  + 

Iodine... 

1 

:  1,000- 

1 

:  2,000  + 

Biniodide  of  mercury 

1 

:  1,000-r 

Experiment 

II. 

Iodine  : — 

3  parts  antiseptic,  1  part  pus 

1  : 

1,600- 

1 

:  3,200  + 

1  part          ,,           1     ,,      ,, 

1 

:  1,600- 

1     ,,             ,,           3  parts  pus 

1 

:  1,600  + 

1     „                            4     „       „ 

1 

:  1,000  + 

Biniodide  of  mercury  : — 

3  parts  antiseptic,  1  part  pus 

1  : 

800- 

1 

:  1,600+ 

1  part           ,,            1     ,,      ,, 

1  : 

900- 

1 

:  1,400  + 

1     ,,             ,,            3  parts  pus 

1 

:  800- 

1 

:  1,600  + 

1     „                            4     „       „ 

1  : 

1,000  + 

Experiment  III  (4  parts  blood  corpuscles  with  staphylococcus-infected  leucocytes, 

1  part  antiseptic). 

Carbolic  acid      ...  ...  ...  ...         1:200-*  ...         1:300+ 

Chloramine        ...  ...  ...  ...         1:75-*  ...         1:100  + 

Experiment  IV  (1  part  blood  corpuscles,  1  part  antiseptic). 

Hypochlorous  solutions  (1  :  200  available  chlorine) : — 

Dakin's  solution        ...  1  :  2  (?)t     ...         1:4+                 ...         1:8  + 

Eusol            ...             ...  l:2-t      ...         1:4-+              ...         1:8  + 

Carbolic  acid      ...             ...  1:160-*...         1:320  + 

*  Subcultures  on  agar  gave  no  growth. 

+  Subcultures  on  agar  gave  a  little  growth. 

The  results  obtained  with  hypochlorous  solutions  are  of  particular 
interest  at  present,  inasmuch  as  eusol  is  being  advocated  for  intravenous 
injection  in  cases  of  septicaemia.  If  they  have  any  beneficial  effect  in  the 
blood,  it  is  clear  the  explanation  cannot  be  found  in  direct  bactericidal 
action. 

When  these  experiments  are  reviewed  as  a  whole,  it  becomes  plain 
that  in  appraising  the  value  of  an  antiseptic  the  purpose  for  which  it  is 
used  must  be  taken  into  account.     For  instance,  for  washing  out  of  a 
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wound,  when  the  antiseptic  would  be  in  great  excess,  hypochlorous 
solutions  are  very  potent  and  carbolic  acid  is  comparatively  weak.  On 
the  other  hand,  for  an  application  in  a  dressing,  when  the  pus  would 
tend  to  be  in  excess,  hypochlorous  solutions  are  practically  useless, 
whilst  carbolic  acid,  although  it  has  the  disadvantage  of  interfering 
with  the  activity  of  the  leucocytes,  is  fairly  efficient. 

Again,  it  becomes  clear  that,  upon  the  evidence  the  experiments 
supply,  antiseptics  cannot  do  as  much  as  is  claimed  for  them.  They 
certainly  cannot  sterilize  the  tissues  subjacent  to  the  surface  of  a  wound, 
and,  indeed,  cannot  be  depended  upon  to  sterilize  an  accessible  surface, 
although  they  kill  many  of  the  organisms  on  it.  Their  use,  therefore, 
depends  on  whether  there  is  any  advantage  in  this.  It  would  seem 
that  there  is,  for  it  can  hardly  be  possible  that  the  depth  and  intensity 
of  the  tissue  infection  are  independent  of  the  proportion  and  virulence 
of  the  organisms  in  the  surface  pus.  If,  therefore,  these  can  be  reduced, 
even  temporarily,  without  at  the  same  time  unduly  interfering  with 
physiological  processes,  it  is  an  important  gain.  This,  which  is  in  fact 
the  most  important  object  in  dressing  wounds,  can  be  done  by  means 
of  antiseptics,  and  herein  lies  their  role  in  antiseptic  treatment.  If 
we  expect  more  from  the  antiseptics  at  present  available,  we  shall  be 
disappointed. 

In  conclusion,  I  would  express  my  grateful  acknowledgments  to 
those  with  whom  I  have  been  associated  under  the  auspices  of  the 
Army  Medical  Service  and  of  the  Medical  Research  Committee ;  but 
in  particular  to  my  former  chief,  Colonel  Sir  Almroth  Wright,  although 
I  have  come  to  conclusions  divergent  from  many  of  those  at  which 
he  has  arrived. 
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DISCUSSION. 

Dr.  D'ESTE  EMERY  :  I  regret  that  the  lateness  of  the  hour  prevents  my 
dealing  adequately  with  Dr.  Parry  Morgan's  paper,  which  teems  with  contro- 
versial points,  on  many  of  which  I  am  in  strong  disagreement  with  the  author. 
As  regards  the  first  question,  the  power  of  hypertonic  salt  solution  to  cause  the 
flow  of  a  large  quantity  of  lymph  from  a  wound,  Dr.  Parry  Morgan  appears  to 
ohject  both  to  the  idea  that  it  is  a  process  of  osmosis  and  also  to  the  simpler 
and  non-committal  expression  that  the  fluid  is  drawn  out  by  the  salt.  The 
point  is  one  that  might  properly  be  discussed  before  a  physical  society,  but  the 
important  practical  thing  is  that  the  application  of  a  hypertonic  solution  to 
a  sloughy  wound  the  walls  of  which  are  teeming  with  organisms  may  determine 
a  copious  flow  of  what  is,  if  not  lymph,  at  least  a  fluid  containing  protein 
substances  similar  to  those  of  lymph,  and,  what  is  of  supreme  value,  containing 
defensive  substances,  so  that  after  twenty-four  or  forty-eight  hours  no  organism 
at  all  can  be  found  microscopically  in  the  secretion  from  the  walls  of  the  wound, 
though  they  may  still  be  present  in  small  numbers  in  cultures.  I  have  had 
a  difficulty  in  following  Dr.  Parry  Morgan's  account  of  how  this  flow  of  fluid 
is  brought  about,  and  am  not  familiar  with  the  channels  with  cellular 
boundaries  about  which  he  speaks  as  existing  in  the  walls  of  wounds.  Further, 
if  such  be  present  I  should  have  thought  that  if  the  tissues  composing  them  are 
caused  to  shrink  by  the  application  of  a  strong  hypertonic  solution  they  would 
be  narrowed  and  the  outflow  of  fluid  obstructed.  Secondly,  with  regard  to  the 
formation  of  pus,  I  consider  that  the  author  somewhat  misrepresents  the  views 
of  the  physiological  school  of  treatment.  The  work  of  the  leucocytes  is  done 
in  passing  through  the  infected  tissues  forming  the  walls  of  the  wound.  In 
their  passage  they  ingest  all  the  bacteria  they  can,  and  then  pass  on  outward 
into  the  lumen,  where  they  appear  as  pus.  This  is  in  itself  a  bad  thing,  and 
must  be  got  rid  of  by  irrigation  or  drainage  just  as  soon  as  possible ;  but  it  is 
an  indication  that  the  leucocytes  are  actively  at  work  clearing  out  the  bacteria 
from  the  tissues,  and,  as  such,  is  a  good  sign.  Whatever  may  be  the  technical 
difficulties  in  the  way  of  investigation  on  this  subject  in  vitro  (and  I  think  they 
may  be  overcome),  I  would  point  out  that  there  is  no  doubt  that  in  actual 
clinical  practice  the  application  of  normal  salt  solution  to  the  walls  of  a  wound 
which  has  been  treated  with  hypertonic  salt  solution  does,  as  a  matter  of  fact, 
determine  such  a  flow  of  leucocytes  to  the  surface.  Dr.  Parry  Morgan  appears 
to  agree  with  Sir  Almroth  Wright  that  salt  in  certain  dilutions  does  stimulate 
the  activity  of  the  leucocytes,  but  he  does  not  think  this  is  any  advantage. 
I  disagree  with  this  view,  and  would  point  out  that  the  more  rapidly  the 
leucocytes  travel  in  the  infected  tissues  the  more  quickly  and  thoroughly 
will  they  remove  any  bacteria  which  they  encounter.  On  the  third  question, 
that  of  antiseptics,  I  agree  with  the  author  that  it  is  hopeless  to  expect  them  to 
diffuse  any  reasonable  depth  into  the  tissues  in  such  amounts  as  to  kill  the 
ju— 196 
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organisms  The  author's  views  mainly  apply  to  the  parts  at  a  fairly  late  stage, 
when  granulation  tissue  is  present.  At  this  stage  perhaps  not  much  harm  is 
done  by  antiseptics,  hut  the  case  is  different  in  the  early  stages.  At  this  time 
the  walls  of  the  wound  are  formed  of  bruised  and  damaged  tissues,  sometimes 
inches  thick,  which  are  so  injured  as  to  he  just  on  the  borderland  between  life 
and  death.  A  very  small  extra  injury  may  be  sufficient  to  cause  much  greater 
loss  of  tissue  than  will  be  the  case  if  all  the  conditions  have  been  made 
favourable,  and  any  antiseptic,  whatever  its  nature,  which  will  kill  bacteria 
will  kill  healthy  tissues,  and,  still  more,  damaged  tissues,  even  though  it  be 
more  highly  diluted.  It  appears,  therefore,  that  the  use  of  strong  antiseptic 
lotions  in  the  early  stages  of  wound  treatment  may  be  a  source  of  grave  danger. 
Dr.  PARRY  Morgan  :  I  am  glad  to  hear  that  Dr.  Emery  justifies  the 
use  of  hypertonic  solutions  on  clinical  grounds  rather  than  on  laboratory 
experiments.  Dr.  Emery  does  not  make  it  clear  how  I  have  misrepresented 
the  views  of  the  physiological  school.  Dr.  Emery's  statement  that  normal 
saline  solutions  determine  the  flow  of  pus  into  wounds  previously  treated 
with  hypertonic  solutions  somewhat  misrepresents  the  facts.  It  is  the  removal 
of  the  strong  salt  solution  which  is  the  determining  factor,  and  in  practice 
it  matters  not  whether  normal  saline  or  an  antiseptic  is  used  for  the  purpose, 
the  cells  resume  their  activities.  In  regard  to  the  objection  that  antiseptics 
wiU  injure  the  tissues,  may  I  observe  that  the  same  thing  must  be  said  of 
hypertonic  solutions. 
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The   Traumatic  Causation  of  Appendicitis. 

An  Examination  of  the  Contents  of  ioo  Vermiform  Appendices  taken 
consecutively  from  Persons  dying  at  and  over  the  age  of  40 ; 
and  of  the  Contents  of  Twenty-five  Appendices  taken  from 
those  dying  between  the  ages  of  15  and  25  inclusively  ;  together 
with  an  Examination  of  a  Series  of  Appendicular  Concretions, 
and  Observations  upon  Appendicular  Pigmentation  ;  &c. 

By  8.  G.  Shattock. 

Contra  originem  appendicitis  traumaticam. 

Summarium. 

Datae  sunt  hae  observationes  quibus  probarentur  sententiae  quaedam 
de  appendicitis  origine  hie  et  illic  propositae. 

Causarum  quae  proponuntur  traumaticarum  una  est  vitrum  a  vasibus 
ferreis  desquamatum. 

Hujus  vitri  nunquarn  inveni  squamas  aut  in  appendicibus  norrualibus 
(centum  et  viginti  quinque)  aut  in  concretionibus  mediis  (viginti) 
inclusas. 

De  laesionibus  silice  glutito  forsitan  causatis,  appendicitis,  ut  didici, 
paene  incognita  est  in  operariis  qui  apud  Africam  australem,  in  metallis 
laborant. 

Magnesii  silicatis  (cretae  gallicae)  quae  pulveribusad  dentes  fricandos 
admisceri    solet,    nihil,    iterum,    inveni    aut    in     concretionibus    aut    in 
appendicibus  normalibus   inclusum. 
jy— 14 
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De  chalybis,  praecipue,  fragroentis  abrasis  a  cylindris  quibus  in 
farina  tritenda  nunc  ubique  pistores  utuntur,  observationes  meae, 
mutatis   mutandis,   idem  demonstrant. 

Appendicis  nigritiem  nonnunquam  in  organis  excisis  observatam, 
intussuceptioni  chalybis  in  farina  inclusi,  non  ascribere  possuuius, 
quum  sphaerulae  fuscae  quae  in  cellulis  membranae  mucosae  inclu- 
duntur,  nullas  ferri  notas   microscopicas  monstrent. 

Exemplis  paucis  exclusis,  ab  appendicis  concretionibus  nuclei  absunt. 

Concretio  vulgaris  ex  herbarum  residuis  solum  constat,  calcii  car- 
bonate et  phosphate,  in  gradibus  diversis,  commixtis. 

Nullam  inveni  concretionem  de  pilis  avenae  constructam,  ut  illae 
quae  in  colo  repertae  sunt. 

Inter  se  vix  delimitantur  appendicis  scybala  et  concretiones  laminatae. 
Concretionis  laminatae,  quidem,  nucleus  scybalis  minutis  aggregatis 
nonnunquam  repraesentatur. 

Concludi  ergo  debet  : — 

(1)  Appendicitem  particularum  ingressu  irritantium,  in  cibo  inclu- 
sarum,  non  causari. 

(2)  Concretiones  appendiculares  circum  particulas  inorganicas  intra 
appendicem  cumulatas  non  formari. 

The  observations  indicated  in  the  title  of  this  communication  were 
undertaken  with  the  object  of  testing  certain  views  which  have  been 
put  forward  in  explanation  of  the  alleged  increase  of  appendicitis.1 
The  views  in  question  suppose  a  traumatic  as  a  predisposing  cause,  and 
assume  that  the  ingress  of  inorganic  material  to  the  appendix  is  an 
important  factor  in  the  genesis  of  the  disease.  In  searching  for  such  a 
cause,  one  must  bear  in  mind  that  certain  conditions  in  regard  to  it, 
have  to  be  fulfilled  : — 

(1)  The  factor,  whatever  it  may  be,  must  not  only  be  widespread, 
but  it  must  extend  to  all  classes  of  the  community,  if  it  is  to  be 
commensurate  with  the  clinical  data. 

(2)  It  must  be  one  of  comparatively  recent  introduction. 

I  may  first  deal  with  the  suggestions  which  have  been  put  forward 
in  this  direction,  discuss  the  possibilities  theoretically  attaching  to  them, 
and  finally  give  the  actual  results  of  a  systematic  investigation,  and  see 

1  This  increase  is  not  universally  held  by  surgeons  of  equal  standing  and  experience. 
It  might  be  here  suggested  with  due  deference  that  the  rise  and  decline  of  disease  would 
form  a  proper  subject  of  study  for  the  Section  of  the  History  of  Medicine  ;  and  that  this 
particular  question  would  be  an  excellent  one  to  debate. 
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how  far  the  suggestions  are  borne  out  by  them.     The  chief,  then,  which 
have  been  made  are  : — 

(a)  That  the  foreign  material  comes  from  the  enamelled  hardware 
now  so  extensively  used  as  cooking  and  other  domestic  utensils  ;  and 
most  must  be  familiar  with  the  manner  in  which  the  enamel  tends  to 
scale  off  from  vessels  of  this  kind,  under  wear,  especially  if  they  chance 
to  get  heated  in  the  dry  condition.  Such  particles,  which  consist  of 
silica  fused  into  a  glaze,  are  not  only  insoluble  in  the  gastric  and 
intestinal  secretions,  but  they  would  be  quite  capable  of  inflicting  injury 
upon  a  mucosa  like  that  of  the  appendix,  if  driven  upon  it  by  muscular 


Fig.  1. 

A  small  scale  of  saucepan  enamel,  examined  in  Farranfs  medium. 
(±  obj.,  ocular  4.) 

Vitri  lamella  a  vase  ferreo  desquamata.     (Paulum  magnificats.) 


contraction.  Their  characters  are  shown  in  the  accompanying  figure, 
the  material  having  been  obtained  by  heating  an  enamelled  saucepan 
in  the  dry  state  over  a  Bunsen  flame. 

In  a  microscopic  preparation  examined  in  Farrant's  medium,  the 
particles  appear  as  highly  irregular,  sharply  edged,  translucent  flakes  or 
scales,  which  exhibit  minute  spherical  cavities  of  varying  sizes  produced 
from  the  ebullition  of  the  glaze,  their  whiteness  being  due  to  this  cause 
(fig.  1).     If  a  parallel  were  drawn  between  the  theoretical  possibilities 


26         Shattock  :    The  Traumatic  Causation  of  Appendicitis 

here  opened  up,  and  what  is  true  in  regard   to  pneumonoconiosis,  it 
might   be    inferred    that   such    flakes   would   be   particularly  injurious. 
For  of  the  different  materials  inhaled   into  the  lung   in  occupational 
diseases,  silica  is  the  most  deleterious.    This  was  the  belief  of  Greenhow,1 
who  was  the  first  in  this  country  to  describe  these  forms  of  pulmonary 
disease,  and  to   demonstrate   the   presence   of  silica  in  the  ash  of  the 
affected  organ.     The  injurious  effect  of  inhaled  silica  has  more  recently 
been  particularly  insisted  upon  by  Dr.  E.  L.  Collis.2     Not  that  other 
inhaled    materials    fail    to    produce    fibrosis ;    but    it    is    silica    which 
renders  the  lung  most  prepared  for  a  superadded  tubercular  infection. 
Dr.   Watkins-Pitchford    observes    that   there   is   no   industrial  phthisis 
amongst  operatives  who   inhale   the   dust  from  coal,  chalk,  plaster  of 
Paris,  bricks,  tiles,  emery,  slag-wool,  glass,  and  Portland  cement ;  and 
that  needle  and  other  steel  grinders,  and  flour  millers  developed  their 
phthisis  not  from  the  inhalation  of  steel  or  flour,  but  from  the  grind- 
stone :    the  old-fashioned  grindstone  was   made   of  French  buhrstone, 
millstone  grit,  or  other  very  hard  sandstone,  and  it  was  the  refacing  of 
the  grindstone,  or  the  running  of  it  in  a  dry  condition,  which  has  been 
in  the  past  so  prolific  an  indirect  cause  of  industrial  phthisis.     On  the 
mere  score  of  damage  the  fragments  of  silica,  presumably  present  in  the 
older  stone-milled  flour,  as  contrasted  with  that  milled  with  steel  rollers, 
would  have  been   more  potent   for   evil   than  particles  of    steel,   since 
they  are  absolutely  insoluble  in  the  gastric   and  intestinal  secretions. 
Certain  results  following  the  ingestion  of  powdered  glass  are  known, 
from  this   material   having  been   used  for  criminal  purposes.     Unless, 
however,  it    is    only  coarsely  pounded    nothing    harmful  ensues  under 
such  circumstances  ;    the  one  case   cited   in   Taylor's  "  Medical  Juris- 
prudence "3  being  that  of  an  infant  who  was  killed  by  the  administration 
of  a  quantity  of  roughly  powdered  glass,  a  considerable  amount  of  which 
was  found  after  death  in  the  stomach,  which  was  coated  with  a  thick 
layer  of  tenacious  mucus  streaked  with  blood.     Dr.  A.  Mavrogordato 
tells   me   that    he   has    recently    given    finely  powdered    glass,    &c,  in 
food  to  guinea-pigs  without  producing  any  result;   the  administration 
extended  over  a  period  of  one  month.     Three  animals  were  used :  one 
was  given  coal  dust,  one  "flue  dust,"4   and   another,  powdered  flint; 
in  the  case  of  the  last,  powdered  glass  was  several  times  substituted  : 

1   Trans.  Path.  Soc,  1866,  xvii ;  and  1869,  xx. 

-  Public  Health,  xxviii,  Nos.  11  and  12  ;  xxix,  Nos.  1  and  2  ;    1915,  Milroy  Lectures. 

3  Fifth  edition,  by  Dr.  F.  J.  Smith,  1905,  ii,  p.  847. 

•  The  dust  from  the  chimneys  connected  with  engines  driving  mining  plant. 
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no  lesions  were  discovered  in  the  alimentary  canal  or  in  the  mesenteric 
glands.  In  passing,  it  may  be  pointed  out  that  no  mammals  other  than 
man,  have  a  caecal  appendix,  except  apes. 

These  results  confirm  the  findings  of  Le  Sauvage,1  who  himself 
swallowed  a  considerable  number  of  glass  particles  without  experiencing 
any  inconvenience  ;  2|  dr.  were  given  to  a  cat  without  subsequent 
injury  ;  and  (5  oz.  or  7  oz.  in  eight  days  to  a  dog,  with  similar  negative 
results.  In  India  the  administration  of  pounded  glass  for  criminal 
purposes,  homicidal  and  suicidal,  is  of  well-known  occurrence.  If  it  is 
attended  with  a  fatal  result,  this  must  be  rare  ;  for  a  reference  to  the 
well-known  work2  by  Dr.  Norman  Chevers  will  show  that  none  such  is 
detailed  ;  and,  what  is  still  more,  in  several  instances  in  which  glass 
has  been  crushed  with  the  teeth  and  eaten  by  would-be  suicides, 
mountebanks,  and  drunkards,  either  no  symptoms  have  followed,  or 
only  temporary  inconvenience. 

In  the  more  recent  publication  of  Dr.  LB.  Lyon,3  one  fatal  case, 
in  which  the  cause  of  death  was  authenticated,  is  detailed — viz.,  that 
of  a  man  who  was  attacked  with  symptoms  of  irritant  poisoning  and 
died  in  forty-eight  hours ;  the  gastric  mucosa  was  reddened,  and  a 
quantity  of  powdered  glass  was  found  in  the  contents  of  the  stomach  ; 
no  irritant  substance  other  than  powdered  glass  could  be  found  in  the 
viscera. 

Whatever  it  may  have  been  in  the  past,  stone-milled  flour  is  at  the 
present  time  remarkably  free  from  foreign  material.  In  order  to  test 
this  I  obtained  samples  from  two  sources,  one  from  a  "Wimbledon  firm 
which  lays  itself  out  to  supply  it ;  the  other  from  a  mill  in  Suffolk.  The 
flour  contains  the  embryo  or  "  germ  "  as  well  as  the  starch,  the  pericarp 
or  "  bran  "  being  removed  by  sifting.  The  examination  was  carried 
out  by  irrigating  the  siftings  obtained  by  means  of  a  triple  sieve  of 
brass  wire,  the  sieves  being  of  increasingly  fine  mesh,  the  finest  having 
1,225  perforations  in  a  square  centimetre. 

Observation  1. — The  Wimbledon  flour  (known  as  "  Stanrnylne,"  an  old 
Saxon  equivalent  of  stone-milled)  on  being  sifted,  left  a  fairly  abundant  residue 
of  small,  white  grains  on  the  lowest,  finest  sieve;  these  consisted  microscopically 
of  ^aggregated  starch  grains.  On  transferring  the  whole  of  this  residue  to  a  large, 
tlat.tglass  dish  of  water,  and  rubbing  it  with  the  finger  tips,  the  material  was 

1  "Inaugural  Dissertation,"  Paris,  1820. 

-  "  Medical  Jurisprudence  of  India,"  3rd  ed.,  1870,  p,  26 
1  ■•  Medical  Jurisprudence  for  India,"  1889,  p.  229. 
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readily  broken  down,  nothing  resistant  being  encountered  ;  and  when  irrigated, 
not  a  particle  of  silica  or  other  sedimentary  residue  was  left  in  the  dish. 

Observation  2. — This  was  made  upon  "whole  meal,"  stone-milled  flour, 
supplied  by  the  same  firm.  On  the  highest  of  the  three  sieves  were  retained 
the  coarser  fragments  of  the  pericarp  ("  bran  :').  On  the  second  sieve  was 
retained  an  abundant  debris  of  pale  brown  colour,  as  on  the  first,  but  consisting 
of  finer  particles  of  pericarp.  On  being  irrigated,  no  sedimentary  residue  of  any 
kind  was  discovered.  On  the  third  sieve  was  a  more  abundant  material  than 
the  preceding,  of  dirty  white  colour,  which  consisted  microscopically  of  groups 
of  starch  grains  and  pertaining  cell  fragments,  pieces  of  pericarp  and  a  few 
thick-walled,  pointed  hairs,  with  expanded  base,  derived  from  the  summit  of 
the  wheat  "  berry,"  or  grain.  On  being  irrigated,  no  sediment  of  any  kind  was 
disclosed. 

Observation  3. — This  was  carried  out  upon  a  sample  of  stone-milled  flour 
from  Suffolk,  recently  ground  from  English-grown  wheat.  On  the  first  sieve 
nothing  was  retained.  On  the  second  there  was  a  thick  covering  of  flour, 
which  consisted  microscopically  of  starch  and  aleurone  grains,  fragments  of 
pericarp,  and  thick-walled  hairs  derived  from  the  summit  of  the  grain.  Irri- 
gation disclosed  no  silica.  On  the  third  and  finest  sieve  the  abundant  layer  of 
flour  had  the  same  microscopic  characters  ;  on  irrigation  no  sedimentary  silica 
was  found.  Of  the  flour  which  had  passed  through  the  finest  sieve  the  micro- 
scopic examination  showed  that  the  groups  of  starch  grains  were  smaller  in 
size  ;  the  number  of  hairs,  also,  was  less  ;  and  the  hairs  were  shorter  than  in 
the  contents  of  the  third  sieve.  Irrigation  of  the  whole  yielded  no  sedi- 
mentary silica. 

Even  in  the  case  of  the  inferior  flour  ground  between  stones  for 
cattle,  no  silica  reaches  the  final  product  in  well  conducted  mills.  A 
sample  of  this,  which  I  obtained  from  the  large  mills  of  Messrs.  Kank 
of  Canning  Town,  yielded  no  trace  of  sedimentary  grit  on  irrigation. 
Before  the  passing  of  the  Adulteration  Act,  1872,  a  large  amount  of 
indigestible  foreign  material  must  have  been  consumed  with  food. 
Flour  was  adulterated  with  alum,  chalk,  bone-dust,  and  plaster. 
Dr.  Letheby  found  in  certain  kinds  of  tea  as  much  as  40  per  cent, 
of  iron  filings,  and  19  per  cent,  of  silica  in  the  form  of  fine  sand.1  The 
alleged  increase  of  appendicitis,  however,  postdates  the  Act,  and  the 
problem  of  a  traumatic  causation  is  thus  reduced  to  fairly  narrow 
dimensions. 

Does  the  prolonged  ingestion  of  silica  induce  appendicitis  ?  A 
convincing  answer  to  this  question  is  furnished  by  the  evidence  gained 
from  mining  districts.     And  I  may  here  introduce  a  report  which  has 

1   Taylor's  "  Medical  Jurisprudence." 
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been  kindly  drawn  up  for  me  by  Dr.  Watkins  Pitchford,  the  present 
Director  of  the  South  African  Institute  for  Medical  Research,  in 
Johannesburg  : — 

"Appendicitis  amongst  Gold-miners.  —  In  reply  to  your  inquiry 
of  August,  1915,  there  does  not  seem  to  be  any  undue  prevalence 
of  appendicitis  amongst  miners,  as  compared  with  people  of  other 
occupations,  in  this  district.  Those  suffering  from  miners'  phthisis 
might  be  expected  to  give  a  history  of  appendicitis,  if  mine  dust  were 
a  causal  or  predisposing  agent  of  the  latter  disease.  Dr.  F.  Aitken, 
the  Superintendent  of  the  Miners'  Phthisis  Sanatorium  near  this  town 
(Johannesburg),  tells  me  that  537  cases  of  miners'  phthisis  have  passed 
through  his  institution,  that  he  has  not  seen  a  single  case  of  appendicitis 
amongst  the  patients,  and  has  not  noted  any  history  of  attacks  before 
admission  under  his  care.  Dr.  H.  A.  Loesser,  the  Senior  Medical  Officer 
of  the  Crown  Mines,  tells  me  that  he  has  neither  noticed,  nor  heard 
it  suggested,  that  the  disease  is  more  prevalent  amongst  miners  than 
amongst  others.  The  Director  of  the  Native  Affairs  Department  issues 
a  monthly  report  dealing  with  the  population,  and  mortality  statistics  of 
the  Natives  employed  on  the  works  and  the  mines  of  the  Rand.  There 
were  210,247  Natives  so  employed  in  July  last.  Appendicitis  is  so  rare 
amongst  these  natives  that  deaths  from  such  a  cause  are  not  classed 
separately.  The  Director  states  that  he  considers  '  mine  Natives  are 
not  at  all  liable  to  the  disease.'  " 

Besides  the  possibility  of  mechanical  injury,  the  foreign  material, 
were  it  to  accumulate  in  the  appendix,  might  serve  as  the  nucleus  of 
a  concretion,  and  become  indirectly  a  cause  of  appendicitis  on  the  super- 
addition  of  an  acute  infection.  Whether  this  is  so  or  not  will  appear 
later. 

(b)  As  a  second  possibility  there  is  the  more  widely-spread  use  of 
dentifrices  and  tooth  powders.  The  use  of  these  might  involve  the 
daily  ingestion  of  minute  amounts  of  calcium  carbonate  left  in  the 
mouth,  or  of  magnesium  silicate  (French  chalk)  which  some  dentifrices 
contain  in  place  of  the  former.  The  free  hydrochloric  acid  of  the 
gastric  secretion  would,  of  course,  suffice  to  convert  the  first  into  soluble 
calcium  chloride,  and  so  prevent  its  reaching  the  appendix.  "  French 
chalk,"  however,  is  absolutely  insoluble  in  the  alimentary  canal. 
Although  an  impalpable  powder,  it  consists  microscopically  of  thin, 
transparent,  structureless  scales  or  flakes,  as  shown  in  the  accompanying 
figure  (fig.   2).     Whilst    incapable   of    inflicting    mechanical  injury,  its 
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accumulation  might  theoretically  serve  as  the  starting  point  of  a  con- 
cretion, and  in  this  indirect  manner  become  the  cause  of  a  subsequent 
appendicitis. 

(c)  The  extensive  use  of  Cerebos  salt  is  a  third  suggestion  a  propos 
of  the  alleged  increase  in  appendicitis.  Cerebos  salt  contains  a  marked 
proportion  of  insoluble  magnesium  phosphate.  In  its  preparation  the 
objectionable  hygroscopic  magnesium  chloride  present  in  native  salt  is 
got  rid  of  by  the  action  of  sodium  phosphate  ;  this,  of  course,  leads  to 
the  formation  of  non-hygroscopic  magnesium  phosphate  and  a  further 
amount  of  sodium  chloride.     As  to  the  fate  of  magnesium  phosphate 


Fig.  2. 

"French  chalk'"  (magnesium  silicate),  examined  in  glycerine.     [\  obj.) 

Magnesii  silicatis  lamellae  (cretae  Gallicae).     (Modice  magnihcatae.) 


in  the  alimentary  canal :  if  the  insoluble  residue  of  Cerebos  salt  in  water 
is  treated  with  a  solution  of  hydrochloric  acid  of  the  percentage  in 
which  this  is  present  in  the  human  gastric  secretion,  and  incubated  at 
37°  C,  it  readily  dissolves,  with  the  accompanying  formation  of  mag- 
nesium chloride.     This  possibility  may  be,  therefore,  ignored. 

A  fourth   suggestion,  which,  by  reason   of    its  promise  and  of  the 
attention  that  has  been  drawn  to  it,  I  propose  to  discuss  at  length,  is  : — 
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(d)  That  the  foreign  material  consists  of  particles  worn  off  from  the 
steel  rollers  which  have  now  almost  universally  replaced  stone  for  the 
grinding  of  wheat  into  flour.1  Assuming  that  particles  of  steel  are 
present  in  flour  one  must,  for  the  purpose  of  tracing  their  fate,  deter- 
mine what  would  happen  to  such  (1)  before  the  flour  was  used  ;  (2)  during 
the  baking  of  bread ;  (3)  after  their  ingestion.  The  following  experi- 
ments were  carried  out  in  regard  to  these  questions : — 

July  26,  1915  :  A  plentiful  amount  of  dry  iron  filings  was  shaken  up  with 
a  sample  of  stone-milled  Hour  and  allowed  to  stand  in  a  covered  glass  jar  in 
a  living  room.  Before  use  the  filings  (which  were  obtained  from  the  chemical 
lahoratory  of  the  school)  wrere  washed  first  in  ether,  then  in  absolute  alcohol, 
and  finally  dried.  The  material  was  periodically  inspected,  but  without  being 
disturbed.  The  particles,  whether  at  the  exposed  surface  or  in  the  depth  ol 
the  flour  (as  seen  against  the  sides  of  the  glass),  remained  perfectly  free  of 
rusting ;  and  many  in  the  second  position  brilliantly  reflected  the  light  as  in 
the  natural  condition. 

On  September  24,  1915,  a  microscopic  preparation,  made  in  glycerine, 
showed  the  numerous  particles  of  iron  amongst  the  starch  grains  to  be  abso- 
lutely unaltered.  When  viewed  by  direct  light  they  exhibited  a  black  ground 
stippled  with  bright  reflecting  points,  exactly  as  in  a  control  specimen  of  the 
dried  filings  put  up  in  glycerine  for  the  purpose  of  immediate  comparison. 
A  second  examination  made  on  December  4,  1915,  by  rubbing  a  small  portion 
of  the  flour  and  filings  in  Farrant's  medium,  gave  the  same  result,  as  did 
similar  examinations  made  on  December  20,  1915,  and  on  March  15,  1916. 
The  observation  w7as  closed  on  March  30,  1916,  when  a  considerable  number 
of  the  particles  wTere  isolated  by  irrigation,  cleansed  of  adherent  starch  by 
gentle  brushing,  and  then  washed  in  absolute  alcohol.  They  were  all  free  of 
rust,  and  all  reflected  light  as  in  the  natural  state.  On  microscopic  examina- 
tion by  direct  light,  in  Farrant's  medium,  they  sparkled  with  fine  points  and 
lines  in  the  characteristic  way. 

It  may  be  mentioned,  as  a  technical  detail,  that  starch  grains  themselves, 
when  viewed  by  direct  light  in  Farrant's  medium  on  a  dark  ground,  are 
brilliantly  reflective.  Any  possibility  of  error  arising  from  such  a  cause  is 
eliminated  by  washing,  since  any  grains  that  still  adhere  to  the  metallic 
particles  then  cease  to  exhibit  this  character,  when  examined  in  a  fluid 
medium  ;  the  brilliancy  and  fineness  of  the  stippling  of  the  iron,  moreover, 
exceed   that  of  the  starch. 

December  14,  1915  :  The  preceding  observation  was  exactly  repeated, 
substituting  steel  filings  for  the  iron.  The  filings  were  washed  first  in  ether 
and  afterwards  in  absolute  alcohol,  dried,  and  mixed  with  stone-milled  flour. 
The  mixture  was  placed  in  a  glass  jar,  the  mouth  of  which  was  covered  with 

1  \V.  H.  Battle,  Lancet,  1913,  ii,  p.  135;   Proc.  Roy.  Sue.  Med.,  1915,  viii  (Surg.  Sect.), 
p.   26. 
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A  particle  from  an  unused  sample  of  the  iron  filings  referred  to.  examined 
in  glycerine  by  direct  light,  showing  the  bright  metallic  stippling  and  parallel 
ridges  due  to  the  action  of  the  file.     (£  obj.) 

Ferri  scobis  particula  una  ;  eminentia  ejus  quaeque  punctis  minutis  scintillat. 


Fig.  4. 

Two  particles  from  the  steel  filings  of  the  kind  used  to  mix  with  the  flour,  as 
described  in  the  text,  examined  by  direct  light  in  Farrant's  medium,  showing 
the  areas  of  scintillating  points  and  brightly  punctated  parallel  ridges  resulting 
from  the  action  of  the  file.     (§  in.) 

Chalybis  scobis  particulae  duae  :  lineis  atque  punctis  scintillant. 
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filter  paper,  and  kept  in  a  living  room  until  March  30,  1916.  As  in  the 
preceding  case,  the  particles,  whether  at  the  free  surface  or  as  viewed  at  the 
sides  against  the  glass,  underwent  no  rusting,  but  appeared  black  or  bright 
according  to  the  incidence  of  light.  On  March  30,  1916,  a  collection  was 
isolated  by  irrigation,  lightly  brushed  to  remove  adherent  starch  grains,  and 
critically  examined  ;  to  the  naked  eye  the  filings  were,  without  exception,  quite 
bright  as  when  first  mixed  with  the  flour. 

October  26,  1915  :  Finally,  a  similar  observation  was  made  with  needles, 
which  were  dried  after  washing  in  ether  and  absolute  alcohol.  The  needles 
were  buried  in  the  flour  on  October  26,  1915,  and  examined  at  intervals  by 
withdrawing  some  with  dry  forceps.  They  remained  quite  bright  for  five 
months,  when  the  observation  was  closed. 

It  will  appear,  therefore,  from  these  data  that  particles  of  steel 
detached  from  fluted  rollers  would  retain  their  characters  for  an  in- 
definite period  in  properly-stored  flour. 

In  the  second  place,  when  flour  is  made  into  bread,  what  change 
will  contained  particles  of  steel  undergo  ?  The  following  observations 
were  carried  out  by  mixing  steel  "cuttings"  with  flour,  and  making 
small  loaves  by  means  of  German  yeast,  nothing  further  being  added  : 
"  cuttings  "  were  selected  in  preference  to  filings,  since  their  greater 
size  allowed  of  their  more  ready  study.  The  cuttings  were  washed  in 
ether  and  absolute  alcohol,  and  dried  immediately  before  use. 

May  21,  1916  :  A  loaf  was  made  in  the  manner  described.  It  was  broken 
across  twenty-four  hours  later.  The  particles  of  steel  so  exposed,  and  which 
are  embedded  in  the  paste  forming  the  partitions  of  the  vesicles,  appeared  of 
a  dull  black  or  dark  grey  colour.  In  order  to  isolate  them  from  their  thin 
investment  of  starch  paste,  some  were  picked  out  and  boiled  in  a  test  tube  in 
distilled  water,  being  at  the  same  time  brushed  against  its  bottom  ;  they  were 
then  transferred  to  absolute  alcohol  in  a  Petri  dish.  A  control  observation 
upon  unused  steel  cuttings  showed  that  the  boiling  for  this  short  period 
produced  no  change  whatever.  When  viewed  on  a  black  ground  they  were  all 
found  to  be  dull  black  or  grey,  here  and  there  blotched  with  pale  red.  Under 
the  microscope  when  examined  in  Farrant's  medium,  by  direct  light,  and  on  a 
dark  ground,  they  exhibited  scintillating  points  and  brightly  punctated  lines 
(the  marks  of  the  tool),  but  they  were  blotched  with  black  (suboxide  of  iron), 
and  yellowish  red  (ferric  oxide).  One  fragment  of  the  loaf  was  allowed  to  dry  : 
no  change  had  occurred  in  the  particles  at  the  end  of  six  days.  Another 
fragment  was  kept  in  a  moist  chamber ;  at  the  end  of  the  same  period  no 
further  change  had  taken  place,  the  cuttings  remaining  to  the  naked  eye  of  a 
dull  grey  or  black  colour. 

This  observation  was  confirmed  by  a  second.  The  oxidation  is  extremely 
superficial ;  the  layer  of  yellowish  red,  translucent  ferric  oxide,  indeed,  is  so 
thin  as  to  allow  of  the  glint  of  the  subjacent  metal  appearing  through  it. 
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May  21,  1916  :  In  the  next  observation  the  loaf  was  made  with  self-rising 
Hour  to  which  steel  cuttings  had  been  freely  added.  When  broken  across  the 
following  day  the  cuttings  appeared  of  a  dull  greyish  black  colour.  Some 
were  picked  out  and  boiled,  &c,  as  already  described.  Viewed  on  a  black 
ground  in  a  Petri  dish  of  absolute  alcohol,  they  were  all  tarnished,  and  pale 
orange  in  colour,  though  some  reflected  light  to  the  naked  eye.  On  micro- 
scopic inspection  in  Tarrant's  medium,  they  exhibited  the  usual  glinting 
surface,  but  this  was  blotched  with  translucent  ferric  oxide. 

Finally,  steel  cuttings  were  mixed  with  the  finest  white  flour,  and  made 
into  a  paste  without  yeast,  and  baked,  the  material  being  thus  devoid  of  any 
vesiculation.  Twenty-four  hours  later,  the  flat  cake  was  broken  across  :  the 
steel  was  not  obviously  rusted.  Some  of  the  particles  were  picked  out,  boiled 
and  brushed  in  distilled  water,  and  inspected  in  absolute  alcohol  on  a  black 
ground  ;  they  all  presented  a  pale  orange  yellow  tint,  and  in  a  microscopic 
preparation  made  in  Farrant's  medium,  they  exhibited  the  usual  lightly 
punctated  lines,  but  blotched  with  pale  orange  from  superficial  oxidation. 

It  appears  from  these  observations,  then,  that  the  steel  particles  in 
flour,  when  the  latter  is  made  into  loaves,  undergo  very  superficial 
oxidation,  and  that  their  protection  in  the  films  of  the  paste  which 
forms  the  walls  of  the  vesicles  secures  them  against  further  change. 

Thirdly,  what  changes  will  take  place  in  iron  or  steel,  or  in  ferric 
oxide,  after  ingestion  ?  And  these  have  to  be  considered  in  the  stomach, 
the  small  intestine,  and  the  colon.  The  following  observations,  although 
carried  out  in  vitro,  may  be  taken  as  applicable  to  the  question  : — 

{a)  In  the  Stomach. — When  iron  or  steel  filings  are  thinly  dis- 
tributed in  a  Petri  dish  and  covered  with  a  solution  of  HC1  of  the 
percentage  in  which  it  is  present  in  the  human  gastric  secretion,  and 
incubated  at  37°  C,  an  abundant  evolution  of  H  almost  immediately 
proceeds,  with  the  resulting  production  of  soluble  ferrous  chloride.  If 
the  fluid  is  tested  after  two  hours  by  means  of  ferricyanide  of  potas- 
sium (2  per  cent.),  it  gives  an  intense  colour  reaction  (Turnbull's  green)  ; 
with  ferrocyanide  of  potassium  (2  per  cent.)  freshly  prepared,  it  gives 
a  sky  blue  whitish  cloud, — reactions  of  ferrous  salts  :  the  clear  Prussian 
blue  reaction  with  ferrocyanide  of  potassium,  demonstrative  of  ferric 
salts,  is  quite  wanting  ;  with  ferricyanide  of  potassium  ferric  salts  yield 
a  pale  olive  green.  In  the  further  statements  regarding  ferrous  and 
ferric  salts,  these  are  the  reactions  which  were  had  recourse  to.  The 
actual  amount  of  solution,  nevertheless,  which  would  take  place  in  the 
stomach  within  two  hours  (the  period  of  digestion)  is  comparatively 
small,  and  particles  of  iron  or  steel  would  pass  on  with  very  little  loss 
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of  bulk,  in  the  chyme,  into  the  intestine,  where  their  further  history  will 
be  referred  to  subsequently.  The  fate  of  ferric  oxide  in  the  stomach  is 
of  interest,  since  this  varies  (in  vitro)  according  as  pure  ferric  oxide 
is  used,  or  particles  of  steel  or  of  iron,  the  surface  only  of  which  is 
rusted,  and  that  only  in  parts  ;  for  in  the  case  of  steel  ingested  in  bread, 
the  particles  would  be  in  the  condition  last  mentioned. 

Observation  1. — A  small  amount  of  pure  ferric  oxide,  in  fine  powder,  was 
distributed  over  the  bottom  of  a  Petri  dish,  washed  in  absolute  alcohol,  and 
when  almost  dry,  covered  with  10  cc.  of  HC1  of  the  physiological  gastric  per- 
centage; and  incubated  at  37 ~  C.  After  an  hour  portion  of  the  fluid  was  tested: 
the  ferric  oxide  had  undergone  no  recognizable  diminution  in  bulk.  It  gave 
with  potassium  ferrocyanide  only  a  faint,  clear,  sky  blue,  showing  that  a  minute 
amount  only  of  ferric  chloride  had  been  produced.  No  ferrous  salt  was 
present.  After  a  period  of  two  hours  the  reaction  was  the  same,  the  blue 
being  no  more  intense  :  the  solution  remained  acid. 

Q]  In  a  further  observation,  after  a  period  of  twenty  hours'  incubation,  the 
Prussian  blue  reaction  obtained  was  of  no  striking  depth.  And  in  yet  another, 
where  the  incubation  was  prolonged  for  three  days,  the  colour,  though  fairly 
deep,  was  not  intense  ;  the  fluid  itself  was  colourless,  and  no  recognizable  loss 
of  bulk  had  occurred  in  the  ferric  oxide. 

The  solubility  of  ferric  oxide  in  HC1  of  the  physiological  percentage 
is  thus  extremely  slight.  By  contrast,  if  a  25  per  cent,  solution  of  HC1 
is  used,  the  fluid  acquires  a  pale  yellow  colour,  and  gives  a  deep  Prussian 
blue  reaction  after  an  hour's  incubation.  If  now  the  observation  is 
carried  out  as  it  would  occur  under  natural  conditions,  the  result  is 
curiously  different. 

Observation  2. — Some  of  the  lightly  rusted  steel  filings  isolated  from  the 
loaf  in  which  they  had  been  baked,  were  washed,  and  incubated  in  the  HC1 
solution  of  physiological  percentage.  Examination  at  the  end  of  the  first  hour 
showed  the  evolution  of  numerous  minute  bubbles  of  H  proceeding  from  the 
surface  of  the  steel.  The  fluid  gave  only  the  ferrous  reaction,  and  no  trace  of 
ferric,  proving  that  ferrous  chloride  was  alone  present.  At  the  close  of  two 
hours  the  reaction  was  precisely  the  same. 

The  explanation  of  the  foregoing  difference  is  that  any  ferric 
chloride  formed  is  reduced  by  the  free  H  to  ferrous.  It  must  be 
observed,  however,  that  the  relative  insolubility  of  ferric  oxide  in  HC1 
of  the  gastric  percentage  does  not  apply  to  the  hydrated  form.  If  the 
latter  is  prepared  by  adding  ammonia  to  ferric  chloride  solution,  the 
resulting  precipitate  of  hydrated  ferric  oxide,  washed  in  distilled  water, 
and  treated   (without   being  allowed   to  dry)   in  a  Petri   dish  with  the 
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acid,  it  rapidly  dissolves  :  after  an  hour's  incubation  at  37°  C,  the 
resulting  pale  reddish  brown  clear  solution  gives  an  intense  ferric 
reaction  with  ferrocyanide  of  potassium,  and  no  ferrous  reaction  with 
the  ferricyanide. 

Desultory  as  all  this  may  appear,  there  emerges  the  important  fact 
that  rusting  particles  of  steel  ingested  in  bread  would  yield,  not  ferric 
but  ferrous  chloride,  and  the  point  of  this  is  that  any  resulting  intestinal 
stasis  would  be  negligible.  The  astringent  action  of  ferric  chloride, 
on  the  contrary,  is  well  recognized,  although  the  excess  of  HC1  in  the 
pharmacopceal  liq.  ferri  perchloridi  intensifies  it. 

Let  it  be  supposed,  in  the  next  place,  that  particles  of  ingested 
steel  escape  complete  solution  in  the  stomach,  what  will  happen  to 
them  in  the  small  intestine?  And,  as  a  matter  of  fact,  the  solution 
of  iron  (or  steel)  filings,  in  vitro,  is  by  no  means  rapid,  and  would 
certainly  be  uncompleted  under  the  natural  conditions  of  gastric 
digestion,  as  may  be  deduced  from  the  following  observation : — 

July  27,  1915  :  20  mg.  of  iron  filings  were  distributed  over  the  bottom 
of  a  Petri  dish,  covered  with  40  c.c.  of  HC1  solution  of  the  physiological, 
gastric  percentage,  and  incubated  at  37°  C,  the  filings  being  shifted  from  time 
to  time  with  a  glass  rod.  Although  the  free  evolution  of  H  showed  that 
solution  of  the  iron  was  in  progress,  there  was  no  obvious  diminution  in  the 
volume  of  the  filings  at  the  end  of  three  hours,  or  of  seven.  After  twenty-four 
hours  a  fair  amount  still  remained.  The  solution  of  HC1  was  now  renewed  ; 
a  few  fine  particles  were  present  after  another  two  hours :  by  the  next  day 
solution  was  complete. 

On  a  gross  scale,  the  solvent  action  of  the  gastric  juice  upon  steel 
is  witnessed  in  the  case  of  foreign  bodies  which  have  been  purposely 
or  unintentionally  swallowed.  Here,  however,  the  action  extends  over 
long  periods.  Two  specimens  illustrative  of  this  are  contained  in  the 
Museum  of  the  Royal  College  of  Surgeons. 

(No.  2255'1,  Koy.  Coll.  Surg.)  The  remains  of  a  table-knife  which 
was  swallowed  two  months  before  death.  The  handle,  which  was  of 
bone,  has  been  completely  dissolved ;  the  rivets  have  fallen  out,  and 
about  a  third  of  the  edges,  and  the  point  of  the  blade  are  destroyed. 
After  death  the  foreign  body  was  found  lying  in  the  greater  curvature 
of  the  stomach. 

(No.  2307*1,  Boy.  Coll.  Surg.)  The  blades  and  other  steel  portions 
of  three  or  more  clasp  knives  which  were  swallowed  by  a  soldier,  and 
voided  per  rectum.  The  surfaces  and  edges  of  some  are  deeply  corroded. 
The  man  recovered. 
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(6)  In  the  Intestine. — The  intestinal  contents  below  the  entrance  of 
the  ductus  communis,  it  will  be  remembered,  are  alkaline,  the  alkalinity 
being  due  to  the  presence  of  sodium  bicarbonate  in  the  pancreatic 
secretion.  The  amount  of  this  secretion  in  the  human  subject  may  be 
judged  of  from  cases  of  pancreatic  fistula.  Sir  John  Bland-Sutton1 
records  a  case  in  which  a  duodenal  fistula  formed  after  a  posterior 
gastrojejunostomy  carried  out  in  conjunction  with  excision  of  the 
pylorus  for  carcinoma,  the  divided  ends  of  the  duodenum  and  of  the 
stomach  being  closed.  A  few  days  afterwards  the  duodenal  stump 
leaked,  and  bile-stained  fluid  escaped  through  the  lower  angle  of  the 
abdominal  incision :  there  were  times  when  the  fluid,  which  was  quite 
clear  and  alkaline,  flowed  in  an  almost  continuous  stream — this  when 
the  patient  took  milk,  the  great  stimulant  of  the  gland  being  ingested 
fat. 

The  action  of  sodium  carbonate  in  preventing  the  oxidation  of  steel 
is  well  known,  and  is  turned  to  practical  account  by  adding  it  to  the 
water  in  which  surgical  instruments  are  boiled  for  sterilization.  Upon 
iron  filings  observations  were  made  with  sodium  carbonate  (Na2C03) 
and  with  acid  sodium  carbonate  (XaHC03 ;  sodium  hydrogen  carbonate, 
or  sodium  bicarbonate).  The  solutions  were  made  in  distilled  water 
(first  boiled  and  cooled),  and  of  the  percentage  in  which  the  salt  is 
present  in  the  pancreatic  secretion.  In  the  former,  iron  filings  may  be 
kept  indefinitely  without  undergoing  oxidation. 

July  21,  1915  :  Iron  filings  were  thinly  distributed  over  the  bottom  of 
a  Petri  dish,  covered  with  a  freshly  made  solution  of  sodium  carbonate, 
and  incubated  at  37°  C.  No  oxidation  had  occurred  at  the  end  of  fourteen 
days.  In  another  observation,  made  in  a  wide  test-tube,  closed  with  a  rubber 
cork,  the  filings  were  incubated  for  eight  weeks  :  at  the  end  of  that  time  the 
fluid  was  quite  clear,  and  the  particles  of  iron  were  absolutely  unaltered. 

If  acid  sodium  carbonate  (sodium  bicarbonate)  is  used,  a  very  limited 
formation  of  ferric  oxide  results. 

September  16,  1915  :  An  experiment  similar  to  the  foregoing  was  made 
with  the  bicarbonate,  the  distilled  water  being  boiled  and  cooled  before  the 
addition  of  the  salt.  (If  the  solution  is  boiled  after  its  preparation,  COi>  is 
disengaged  and  the  bicarbonate  reduced  to  carbonate.)  In  twenty-four  hours 
the  particles  of  iron  adhering  to  the  sides  of  the  lower  part  of  the  tube,  all 
presented  a  yellow  halo  of  ferric  oxide,  secondarily  produced  by  the  oxidation 
of  ferrous  carbonate  formed  from  the  combination  of  the  second  molecule  of 
CO2  with  the  iron.  The  change  did  not  progress,  and  even  on  October  4,  the 
oxidation  had  not  obviously  extended,  its  continuance  being  prevented  by  the 
solution  having  been  now  reduced  to  one  of  sodium  carbonate. 

1  Med.  Soc.  Trans.,  1915,  xxxviii,  p.  2. 
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For  a  similar  reason  in  water  naturally  containing  carbon  dioxide, 
rusting  rapidly  occurs  from  the  formation  of  ferrous  carbonate  which 
readily  undergoes  conversion  into  ferric  oxide — a  transformation  which 
takes  place  whether  ferrous  carbonate  is  in  a  precipitated  form,  or  in 
solution,  as  it  is  in  certain  natural  waters.  That  oxidation  of  iron  may 
take  place  in  water  in  the  complete  absence  of  dissolved  oxygen  is  an 
observation  of  which  the  explanation  is,  that  a  mere  want  of  struc- 
tural homogeneity  in  iron  suffices  to  set  up  electrolytic  changes  in 
the  surrounding  medium  which  bring  about  its  decomposition.  The 
property  of  sodium   carbonate   in   preventing   oxidation   depends  upon 


Fig.  5. 

Iron  oxides  obtained  by  allowing  pure  iron  wire  to  rust  in  distilled  water. 
On  the  right-hand  side  are  shown  translucent,  orange-red  or  yellow,  short 
bacilloid  forms,  as  well  as  groups  of  larger  crystals,  both  consisting  of  ferric 
oxide.  On  the  left  are  similar  forms  which  are  black  and  opaque  ;  these  consist 
of  suboxide  of  iron,  and  undergo  subsequent  conversion  into  proper  rust  or 
ferric  oxide.     Examined  in  Farrant's  medium.     (^  obj.) 

Ferri  suboxidum  (in  parte  sinistra)  et  ferri  oxidum  (in  parte  dextra)  in 
glycerino  examinata.  Utriusque,  et  figurae  bacilloides  et  crystalli,  inter  se 
simillima  sunt.     Ferri  oxidi,  autem,  particulae,  translucidae  atque  rubrae. 


its  inhibiting  the  action  of  the  hydrogen  ions  present  in  water.  This 
inhibition  is  so  effective  that  even  if  a  solution  of  sodium  carbonate  is 
daily  aerated  by  shaking,  no  rusting  of  iron  filings  submerged  in  it  will 
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take  place.  In  contrast  with  this,  if  iron  filings  are  distributed  over  the 
bottom  of  a  Petri  dish,  covered  with  distilled  water,  and  incubated  at 
37°  C,  a  striking  amount  of  rusting  occurs  within  twenty-four  hours. 
This  is  equally  true  whether  the  distilled  water  has  been  first  boiled  to 
drive  off  dissolved  air  or  not. 

The  following  figures  of  ferric  oxide  from  different  sources  are 
appended  in  order  to  facilitate  their  microscopic  recognition.  The  first 
of  them  (fig.  5)  is  from  short  lengths  of  pure  iron  wire,  washed  in  ether 
and  absolute  alcohol,  and  allowed  to  rust  in  a  Petri  dish  at  37  C,  in 
distilled   water   which   had    been   boiled   and  allowed   to  cool.     Within 


Fig.  G. 

Ferric  oxide  (from  the  Chemical  Laboratory)  examined  in  Farrant's  medium 
translucent  spherules  of  orange  colour  and  varying  size.     (J  obj.) 

Ferri  oxidum  in  glycerino  examinatum  ;  sphaerulae  translucidae  et  rubrae, 
in  magnitudine  diversae. 


twenty-four  hours  each  piece  was  coated  with  a  deep  black  layer  of 
suboxide,  most  of  the  surface  of  which  had  been  converted  into  finely- 
divided,  orange  yellow  ferric  oxide.  On  swirling  the  dish,  much  of  the 
double  investment  was  removed  ;  a  microscopic  examination  of  it,  in 
Farrant's  medium,  showed  flakes  or  collections  of  smaller,  translucent 
pale  orange,  short  bacilloid  forms,  and  groups  of  longer  crystals,  of 
ferric  oxide.  And  besides  these,  similar  forms  of  both  kinds,  of  a  black, 
jv — 15 
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or  greenish-black  colour,  consisting  of  suboxide  of  iron.  The  red  forms 
are  derived  from  the  black  (fig.  5).  Microscopic  inspection  of  the  wire 
so  washed,  showed  incomplete  groups  of  parallel  lines  of  scintillating 
points,  with  unreflecting  black  areas  between ;  the  glinting  surface  is 
in  spots  of  a  pale  orange  colour— i.e.,  the  light  is  reflected  from  below 
through  a  thin  investment  of  ferric  oxide.  On  the  bottom  of  the  Petri 
dish  e&ach  piece  of  wire  left  a  double  line  of  black  (suboxide)  with  clear 
intervening  space,  and  a  halo  of  red  (ferric  oxide)  on  the  outer  side ;  both 
of  these  were  readily  dissolved  in  HC1.  Observations  made  by  substi- 
tuting steel  filings  for  the  iron  wire,  gave  precisely  similar  microscopic 
results  on  examining  the  swirled-off  oxides  in  Farrant's  medium. 


Fig.  7. 


Finely  ground  native  ferric  oxide,  as  vised  for  oil  paint ;  examined  in 
Farrant's  medium.     (±  obj.) 

Ferri  oxidum  minute  pro  pigmento  tritum  ;  in  glycerino  examinatum. 


Fig.  6  shows  the  ferric  oxide  used  in  the  chemical  laboratory.  It 
consists  of  short,  bacilloid,  translucent  forms  of  beautiful  orange  colour, 
and  varying  slightly  in  size. 

The  ferric  oxide  used  for  oil  paint  is  shown  in  fig.  7  ;  it  consists  ot 
deep  red,  opaque  particles,  finer  than  the  preceding.  The  material  is 
found  native,  and  is  finely  ground  for  the  purpose  required. 

The  most  delicate  microscopic  form  of  ferric  oxide  is  the  hydrated. 
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The  specimen  from  which  the  accompanying  figure  (fig.  8)  is  taken  was 
obtained  by  adding  ferric  chloride  to  ammonia  solution  and  washing 
the  resulting  loose,  reddish-brown  precipitate  of  hydrated  oxide  with 
distilled  water.  The  examination  of  the  precipitate  was  made  in 
Farrant's  medium,  without  its  having  been  allowed  to  dry.  It  consists 
of  soft-looking,  pale  yellow,  transparent  flakes,  having  a  finely  granular 
structure,  much  like  colonies  of  micrococci. 

The  intestinal  contents,  like  the  gastric,  contain  a  certain  amount 
of  free  oxygen  derived  from  air  ingested  during  deglutition ;  but  one  of 
the  observations  referred  to  indicates  that  this  would  be  inoperative  to 
produce  oxidation  in  the  presence  of  sodium  carbonate. 


Fig.  8. 

Hydrated  ferric  oxide.     Collections  of  fine  granules  much  resembling 
bacterial  colonies,     (a  obj.) 

Ferri  oxidum  hydratum  ;    particulae  minutae  ut  in  micrococcorum 
coloniis  aggregatae.     In  glycerino  examinatum. 


The  conclusion,  therefore,  is  that  particles  of  steel,  after  ingestion 
in  bread,  would  traverse  the  stomach  and  small  intestine  without 
undergoing  chemical  change,  except  for  the  small  amount  which  would 
be  converted  into  ferrous  chloride  in  the  stomach  by  the  action  of  the 
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free  HC1  of  the  gastric  juice ;  and  that  any  encrusting  ferric  oxide 
which  was  undissolved  by  the  same  acid,  would  remain  unchanged  in 
the  small  intestine.  Ferric  oxide  may  be  incubated  in  a  solution  of 
sodium  carbonate  or  bicarbonate,  of  the  pancreatic  percentage,  indefi- 
nitely, without  undergoing  any  change  whatever.  The  only  reservation 
to  this  statement  is  that  the  action  of  free  C02  in  the  small  intestine 
might  produce  a  minute  amount  of  ferrous  carbonate  which  would 
subsequently  become  converted  into  ferric  oxide;  for  CO...  will  be 
liberated  during  the  neutralization  of  the  sodium  bicarbonate  of  the 
pancreatic  juice  by  the  HC1  of  the  chyme  passed  on  from  the  stomach ; 
and  it  is,  moreover,  liberated  in  the  bacterial  fermentation  of  sugar  in 
the  small  intestine.  Any  ferric  oxide  so  produced  would  be  incapable 
of  further  change  in  the  alkaline  contents  of  the  small  intestine.  The 
conversion  of  ferrous  carbonate  into  ferric  oxide  is  one  that  occurs  very 
readily  and  rapidly  in  solutions,  and  it  is  not  inhibited  in  an  excess  of 
sodium  carbonate,  when  formed — e.g.,  by  adding  ferric  chloride  to  a 
solution  of  the  last-named  salt.  Particles  of  steel  ingested  in  bread 
must,  consequently,  reach  the  large  intestine,  either  in  a  metallic  form 
or  thinly  invested  with  ferric  oxide. 

Finally,  in  the  large  intestine,  both  metallic  iron  and  ferric  oxide 
would  become  converted  wholly  or  superficially  into  ferrous  sulphide 
by  the  action  of  the  hydric  sulphide  produced  by  the  agency  of  the 
colon  bacillus.  This  may  be  readily  observed,  in  vitro,  by  passing 
hydric  sulphide  through  distilled  water  in  which  either  iron  filings  or 
ferric  oxide  are  distributed.  When  filings  so  treated  are  examined 
microscopically  they  are  found  to  have  entirely  lost  their  brilliancy, 
and  to  have  become  absolutely  black  from  the  superficial  formation 
of  ferrous  sulphide.  Ferric  oxide,  if  similarly  treated,  rapidly  blackens 
for  the  same  reason  ;  if  it  is  afterwards  washed  in  distilled  water,  it 
reacquires  the  characters  of  ferric  oxide,  the  more  readily  as  the  particles 
are  only  superficially  altered  ;  both  changes  occur  particularly  rapidly  in 
the  case  of  the  hydrated  oxide.  Ferrous  sulphide,  even  when  prepared 
by  precipitation,  will,  when  washed  and  left  in  distilled  water,  undergo 
conversion  into  yellowish  brown  ferric  oxide  ;  in  microscopic  prepara- 
tions, the  latter,  under  such  circumstances,  consists  of  very  fine  yellowish 
granules,  corresponding  in  size  with  those  of  the  ferrous  sulphide.  The 
production  of  sulphide  results  in  the  familiar  blackening  of  the  faeces 
which  follows  the  administration  of  iron. 
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Pigmentation  of  the  Appendicular  Mucosa. 

The  pigmentation  of  the  mucosa,  which  was  discovered  by  Mr. 
W.  H.  Battle  in  a  certain  number  of  appendices  (six  in  all)  he  has 
excised  for  disease,  has  been  adduced  by  him  in  support  of  the  hypo- 
thesis that  the  long  continued  ingestion  of  steel  in  bread  is  an  important 
c;iuse  of  appendicitis.  And  it  seems  at  first  as  though  the  occurrence 
contributed  evidence  in  this  direction  since  there  was  no  history  forth- 
coming of  the  patients  having  taken  iron  medicinally.  Of  four  of  these 
specimens  I  have  made  a  careful  microscopic  and  microchemical  exami- 
nation :  one  of  these  is  in  the  Museum  of  the  Royal  College  of  Surgeons, 
and  three  il096B,  C,  D),  in  that  of  St.  Thomas's  Hospital.  The  histo- 
logical findings  are  so  alike  that  one  description  will  suffice  for  all.  The 
microscopic  sections  show  that  the  pigment  lies  in  the  tissue  surrounding 
the  crypts,  so  as  to  be  roughly  disposed  in  vertical  but  ill-defined  or 
broken  lines  ;  there  is  none  in  the  muscular  coat.     It  is  contained  in 


Fig.  9. 

One  of  the  pigmented  appendices  (No.  1096D,  St.  Thomas's)  referred  to. 
The  pigmentation  is  less  intense  towards  the  distal  end.  The  small  uncoloured 
circular  foci  correspond  with  the  lymphatic  nodules,  which  are  devoid  of  pig- 
ment. From  a  woman  who  had  suffered  from  chronic  intestinal  stasis,  and 
sickness,  with  pain  in  the  right  iliac  region  for  some  months.     (Natural  size.) 

Appendicis  nigrities.  Tela  lymphoidea  interglandularis  membranae  mucosae 
solum  tingitur.  A  nodulis  lymphaticis  pigmentum  abest.  (Magnitudinis 
naturalis.) 

clusters  of  large  polymorphous  cells  which  lie  in  the  peritubular 
lymphatic  tissue.  Here  and  there  a  similar  cell  is  to  be  encountered 
in  the  submucosa.  There  is  no  pigment  in  the  lymph  nodules ;  and 
as  these  (like  the  solitary  glands  of  the  intestine)  lie  in,  and  not  beneath, 
the  mucosa,  they  stand  out  to  the  naked  eye  as  small  white  circular 
foci  on  the  dark  background  formed  by  the  rest  of  the  surface  (fig.  9). 
In  unstained  microscopic  sections  the  pigment  consists  of  granules, 
associated  with  larger  spherules,  of  a  dull  brown  or  yellow  brown 
colour.     When  sections  are  freely  treated  in  the  open  with  pure  HC1 
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no  solution  of  the  granules,  or  discharge  of  their  colour  takes  place. 
If  the  acid  is  afterwards  diluted  on  the  slide  no  ferric  nor  ferrous  reaction 
is  obtainable. 

In  carrying  out  ruicrochemical  tests  for  iron  in  sections,  the  use  of 
heat  is  an  important  adjunct,  and  will  sometimes  bring  about  a  reaction 
not  obtainable  in  the  cold.  The  method  adopted  was  one  arrived  at  by 
Dr.  A.  D.  Gardner  a  few  years  ago  at  St.  Thomas's  Hospital,  although  the 
method  of  heating  had  been  previously  discovered  and  its  importance 
insisted   upon   by    Miss    Maude    E.    Abbott.1      The   section,    whether 


Fig.  10. 

Six  connective  tissue  cells  selected  from  the  lymphoid  tissue  between  the 
crypts  in  one  of  the  pigmented  appendices  referred  to.  They  are  in  varying 
degrees  filled  with  granules  and  coarser  spherules  of  a  dull  brown  colour.  The 
structure  of  the  mucosa  was  otherwise  normal,     (i  obj.) 

Appendicis  nigrities.  Cellulae  quaedam  selectae  e  tela  lymphoidea  mem- 
branae  mucosae  appendicis  nigrescentis.  In  gradibus  diversis  cum  moleculis 
et  sphaerulis  fuscis  implentur.  In  structura  microscopica  membrana  aliter 
normalis.  Pigmentum  nullas  ferri  notas  microscopicas  monstrat.  Non  dubitari 
potest  quin  ex  sanguine  aut  in  circuitu  (haemochromatosis)  aut  ab  appendicis 
lumine  absorpto  ortum  sit. 

paraffined  or  frozen,  is  treated  on  the  slide  with  the  following  mixture 
for  ferric  reaction  :  2   per   cent,  freshly  made   potassium   ferrocyanide, 


1  "Pigmentation  Cirrhosis  of  the  Liver,"  Path.  Soc.  Trans.,  1900,  li,  p.  66. 
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two  parts;  "25  per  cent.  HC1,  one  part.  The  slide  is  now  warmed  till 
it  steams,  for  two  minutes  or  more,  when  the  fluid  is  poured  off  and 
the  section  mounted  in  Farrant's  medium,  or  in  balsam  after  the  usual 
procedures.  A  similar  method  may  be  adopted  for  testing  ferrous  salts, 
substituting  2  per  cent,  recently  made  ferricyanide  for  ferrocyanide  of 
potassium.  Both  tests  were  systematically  applied  in  the  case  of  all 
four  of  the  pigmented  appendices  ;  the  use  of  steel  instruments  being, 
of  course,  carefully  avoided  throughout  the  manipulations.  In  not  one 
did  the  pigmented  granules  or  spherules  undergo  solution  or  show  any 
blue  coloration,  either  with  the  ferro-  or  the  ferri-cyanide  solutions. 
These  results  prove  conclusively  that  the  pigment  does  not  consist  of 
any  form  of  free  or  inorganic  iron ;  and,  moreover,  that  no  organic  iron 
admitted  of  being  unmasked  in  it.1 

As  previously  pointed  out,  iron  carried  from  the  lumen  of  the 
appendix  into  its  wall  can  only  be  (1)  in  the  metallic  state,  or  (2)  as 
ferric  oxide,  or  (3)  ferrous  sulphide  ;  and  any  of  these  would  be  soluble 
in  HC1.  Furthermore,  the  microscopic  forms  of  all  these  have  already 
been  figured,  and  none  resemble,  in  colour  or  form,  the  spherules 
present  in  the  pigmented  appendices.  And,  finally,  one  of  the  pig- 
mented appendices — viz.,  that  shown  in  fig.  9 — gave  a  picture  of  no 
greater  depth  than  a  normal  appendix  when  submitted  to  the  Eontgen 
rays. 

There  is,  however,  in  the  collection  of  the  Royal  College  of  Surgeons 
a  remarkable  specimen  of  Hunter's,  in  which  a  large  amount  of  ferric 
oxide  was  taken  after  death  from  an  adventitious  sac  around  a  perforated 
appendix,  and  which  may  be  here  worth  citing.      (No.  2278*1.) 

The  ferric  oxide  occurs  in  large,  friable,  light,  amorphous  masses 
of  brick  red  colour.  A  close  inspection  of  the  fractured  surfaces  reveals 
the  presence  of  a  considerable  number  of  somewhat  fine  animal  hairs. 
Microscopic  preparations  show  the  presence,  moreover,  of  fragments 
of  undigested  vegetable  tissue,  but  the  most  conspicuous  element  consists 
of  large  numbers  of  minute,  translucent  particles  of  orange  yellow 
colour,  which  consist  of  ferric  oxide  ;  fat,  calcium  soaps,  and  a  little 
phosphate  of  lime  were  also  discovered  by  chemical  examination.  The 
source  of  the  ferric  oxide  is  not  given  in  the  history  of  the  case,  which 
is  taken  from  the  Hunterian  MS.  It  was  probably  derived  from  iron 
taken  in  some  form  medicinally  (fig.  11). 

The  material  on  solution  in  HC1  gives  a  ferric  reaction  ;    and   it 

1  Three  of  the  appendices  were  fixed  in  formol ;  one,  in  alcohol  only. 
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blackens  from  the  formation  of  ferrous  sulphide,  when  H.2S  is  run 
through  a  suspension  of  it  in  distilled  water.  The  fine  state  of  its 
division,  as  seen  under  the  microscope  in  Farrant's  medium,  suggests 
that  the  ferric  oxide  has  been  in  the  hydrated  form — i.e.,  it  is  not  ferric 
oxide  ingested  as  such,  but  probably  derived  from  ferrous  carbonate, 
or  some  other  form  of  iron,  taken  medicinally  :  from  the  stomach  any 
ferrous  chloride  therein  produced,  which  passed  into  the  intestine  would, 
on  reaching  the  sodium  carbonate  of  the  pancreatic  secretion  become 
ferrous  carbonate ;  this  would  readily  undergo  conversion  into  hydrated 
ferric  oxide,  after  which  it  would  be  insusceptible  of  further  change, 


Fig.  11. 

Ferric  oxide,  examined  in  Farrant's  medium,  from  a  sac  in  connexion  with 
a  perforated  appendix  (Hunter's  case).  Its  fine  state  of  division  suggests  that  it 
was  of  the  hydrated  variety  ;  it  was  probabh'  derived  from  iron  taken  in  some 
form  medicinally.     (^  obj.) 

Ferri  oxidum  e  cavitate  cum  appendice  communicant)  extractum.  In  forma 
quadam  ferrum  aegro  forsitan  datum  erat. 


except  that  in  the  colon  it  might  become  converted  into  ferrous 
sulphide.  The  reconversion  of  the  sulphide  into  ferric  oxide  on 
exposure  to  the  air  occurs  as  readily  as  does  the  conversion  of  the 
oxide  into  sulphide  under  the  action  of  hydric  sulphide. 
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In  the  case  of  the  pigmented  appendices,  it  is  easier  to  say  what 
the  pigment  is  not,  than  what  it  is.1  In  their  colour,  general  form, 
and  intracellular  location,  the  granules  and  coarser  spherules  at  once 
recall  those  of  blood  pigment.  The  absence  of  iron  on  this  supposition 
offers  no  difficulty.  For  the  pigment  derived  from  effused  blood  is,  of 
course,  at  times  iron-free  (haematoidin),  whilst  at  others  it  gives  an 
intense  blue,  ferric  reaction  (hemosiderin)  ;  and  both  forms  may  be 
present  together.  Further  than  that,  one  may  encounter  pigments 
which  give  both  a  ferrous  and  a  ferric  reaction. 

This  was  so  in  the  microscopic  sections  cut  from  an  organized 
thrombus  or  "  polypus  "  attached  to  one  of  the  curtains  of  the  mitral 
valve  (Royal  College  of  Surgeons  Museum)  of  a  woman  who  died 
suddenly  ;  doubtless  from  heart  failure.  The  pigment,  which  is  intra- 
cellular, is  spherular  in  form,  and  of  a  blackish  brown  colour  :  with 
ferrocyanide  of  potassium  and  HC1  it  became  intensely  blue  (Prussian 
blue),  and  with  ferricyanide  and  HC1  it  likewise  gave  a  well  pronounced 
greenward  blue  (Turnbull's  blue).  Whether  the  same  spherules  gave 
both  reactions — i.e.,  whether  they  contained  a  ferroso-ferric  compound 
like  the  magnetic  oxide  found  native  (Fe304  Fe.,0..  -f  FeO),  or 
whether  the  two  reactions  were  given  by  different  groups  of  spherules, 
may  be  questioned  :  but  I  believe  that  the  first  was  the  case,  since 
the  groups  were  as  large  individually,  and  appeared  about  as  numerous 
in  both  preparations.  This  ferroso-ferric  reaction  was  very  conspicuous 
in  the  cases  of  pigmentary  hepatic  cirrhosis  to  be  presently  mentioned, 
where  it  was  evidently  given  by  the  same  granules. 

The  pigment  in  the  appendices  referred  to  is  derived,  not  from 
blood  extravasated  into  the  tissue,  but  from  blood  either  absorbed  from 
the  lumen,  or  from  that  in  circulation  (haemochromatosis).  Of  the  125 
normal  appendices  which  I  have  examined,  blood  was  present  in  a 
certain  number,  chiefly  in  cases  of  melasna  due  to  gastric  or  duodenal 
haemorrhage.  Blood  may  be  extravasated,  again,  from  ulcers  in  the 
appendix  itself.  I  have,  however,  only  once  seen  blood  within  the 
lumen  of  an  excised  appendix — in  a  case  operated  upon  by  Sir  Rickman 
Godlee. 

That  a  certain  form  of  pigmentation  may  result  from  the  interstitial 
effusion  of  blood  into  the  tissue  in  an  acute  hemorrhagic  appendicitis 
must  not  be  lost  sight  of.  In  the  Museum  of  St.  Thomas's 
there  is  an  excised   appendix    (Xo.  1107  X).   the  mucosa  of   which    is 

1  As  regards  some,  inquiry  showed  that  the  patient  had  not  medicinally  taken  iron,  or 
bismuth,  or  mercury. 
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irregularly  blackened  from  hemorrhagic  inflammation,  where  dilated 
around  a  group  of  concretions.  Microscopic  examination  shows  that 
the  mucosa  has  been  extensively  destroyed,  the  deeper  portions  of  the 
crypts  alone  persisting  ;  and  that  only  in  places.  Besides  the  presence 
of  free  blood  in  the  remains  of  the  mucous  membrane,  large  numbers 
of  deep  brownish  black  granules  are  distributed  singly  and  in  clusters 
in  the  lymphatic  tissue  between  the  remnants  of  the  glands,  as  well  as 
in  the  epithelium  of  the  latter  ;  some  of  the  pigment  is  in  polymorphs, 
of  which  an  abundant  migration  has  taken  place.  In  sections  heated 
in  ferrocyanide  or  ferricyanide  of  potassium  and  hydrochloric  acid  the 
granules  remain  quite  unchanged — i.e.,  they  are  iron  free  ;  as  they  do, 
also,  under  the  action  of  pure  HC1.  The  picture  presented  under  these 
circumstances  is  altogether  different,  however,  from  that  of  the  appen- 
dices first  described,  where  the  discoloration  is  remarkably  uniform,  and 
the  mucosa,  where  pigmented,  may  be  quite  intact  and  covered  with  a 
normal  epithelium.  An  inflammatory  source  of  the  pigmentation  in 
these  may  thus  be  excluded. 

Has  the  pigment  in  the  different  appendices  removed  by  Mr.  Battle 
been  deposited  from  the  circulating  blood  ? 

In  cases  of  haemochromatosis,  blood  pigment  so  deposited  retains 
its  iron,  and  gives  the  usual  ferric  reaction  ;  this  is  not  so  in  the 
appendices  referred  to.  Not  only  is  this  true  in  pernicious  anaemia, 
but  it  is  so  in  the  examples  of  hepatic  cirrhosis  that  have  been  named 
"pigmentary."1  In  quite  a  limited  number  (five)  of  examinations  of 
typically  hobnailed  organs  I  found  three  of  the  pigmentary  kind. 
Kretz2  discovered  the  haemosiderin  pigmentation  in  fourteen  of 
twenty-six,  and  Miss  Abbott  in  six  of  sixteen  cirrhotic  livers.  In 
the  first  of  those  examined  by  myself,  the  macroscopic  coloration  was 
striking  ;  the  organ  being  externally  of  a  nut  brown ;  and,  in  section, 
regularly  mottled,  from  the  colour  being  most  intense  in  the  perilobular 
connective  tissue,  the  lesser  depth  in  the  nodules  of  hepatic  substance 
being  due  to  distension  of  the  hepatic  cells  with  fat.  When  treated, 
after  fixation  in  formol,  with  ferrocyanide  of  potassium  and  HC1,  a  blue 
as  intense  as  any  yielded  in  pernicious  anaemia  rapidly  developed ; 
slices  immersed  in  ammonium  sulphide  became  of  a  deep  black  colour, 
the  connective  tissue  more  particularly  so.     The  histological  study  of 

1  A  concise  notice  of  this  subject  is  given  by  Miss  Maude  Abbott,  Trans.  Path.  Soc,  1900, 
li,  p.  66. 

-  Kretz,  "  Hemosiderin  Pigmentirung  der  Leber  und  Leber-Cirrhose,"  Beitr.  z.  klin.  Med. 
u.  Chir.,  Wien,  1896,  Heft  15. 
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unstained  sections  in  Farrant's  medium  revealed  the  presence  of  vast 
numbers  of  yellowish  or  orange  brown  granules  in  the  hepatic  cells 
i many  of  which  are  distended  with  droplets  of  fat,  around  which  the 
granules  lie),  and  in  the  epithelium  of  the  bile  ducts;  whilst  free,  and 
in  the  connective  tissue  cells  of  the  interlobular  fibrous  tissue,  the 
pigment  was  still  more  abundant  and  chiefly  as  massive  collections  of 
coarse  spherules.  The  pigment  is  everywhere  of  the  same  colour. 
When  sections  are  heated  in  potassium  ferrocyanide  and  HO,  the 
granules  and  spherules,  in  the  different  positions  mentioned,  stain  of  a 
deep  blue  (Prussian),  the  whole  section  becoming  to  the  naked  eye  of 
a  beautiful  colour.  In  sections  heated  with  potassium  ferricyanide  and 
HO,  the  coloration  is  as  general  and  almost  as  deep  a  blue,  with  the 
faintest  approach  to  green  (Turnbull's  blue) — i.e.,  the  granules  give  both 
a  ferric  and  a  ferrous  reaction. 

With  a  view  of  testing  the  possibility  of  diagnosing  such  an  iron- 
laden  condition  during  life  I  have  had  a  skiagram  taken  of  a  slice  of 
this  liver,  and  another  of  a  slice  of  exactly  the  same  thickness,  from  a 
normal  liver  similarly  hardened  in  formol,  for  the  purpose  of  comparison. 
An  inspection  of  the  accompanying  figures  will  show  that  there  is  no 
increase  of  opacity  in  the  pigmented  organ,  and  that  skiagraphy  would 
be  useless  as  a  means  of  clinical  diagnosis. 

The  other  two  examples  of  pigmentary  cirrhosis,  I  found  in  a 
collection  of  four  typically  hobnailed  organs,  which  are  at  present  stored 
in  the  pathological  collection  of  teaching  specimens.  To  cite  only  one, 
for  they  are  practically  indentical  :  The  organ  was  of  a  reddish  brown 
colour,  the  pigmentation  affecting  the  lobules,  and  only  to  a  small 
degree  the  interlobular  connective  tissue.  The  pigment  in  microscopic 
sections,  in  both  the  positions  named,  gives  an  equally  well  marked 
ferric  and  ferrous  reaction.  In  a  fourth  case  the  liver  was  of  a  dull 
reddish  brown  colour,  smooth  externally  ;  the  cirrhosis,  monolobular. 
All  the  hepatic  cells  held  large  numbers  of  deep  brown  granules,  and 
the  latter  were  present,  also,  in  the  epithelium  of  the  bile  ducts,  and  in 
some  of  the  connective  tissue  cells  of  the  interlobular  connective  tissue. 
The  granules  in  these  different  positions  gave  a  deep  ferric  (Prussian 
blue)  reaction,  and  an  equally  pronounced  ferrous  (Turnbull's  blue). 
The  spleen,  which  was  slightly  enlarged,  likewise  gave  an  iron  reaction  ; 
lungs,  a  little  congested  ;  kidneys,  normal  to  the  eye.  The  patient, 
addicted  to  alcohol,  died  from  encephalitis  of  one  of  the  occipital  lobes. 
The  blood  was  not  examined  ;  nor  was  the  urine,  except  by  the  routine 
methods.  It  may  be  stated  that  this  liver,  like  the  others,  had  been 
hardened  in  formol  solution. 
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Fig.  12. 

A  skiagram  of  a  slice,  1*7  cm.  (-}  in.)  in  thickness,  from  the  liver  of  a  well- 
nourished  man  who  died  of  acute  food  poisoning,  hardened  in  formol.  The 
normality  was  corroborated  by  microscopic  examination  :  the  hepatic  cells  in 
the  peripheral  zone  of  the  lobules,  were  distended  with  fat  (Scharlach  stain),  but 
within  the  physiological  limit.  Some  of  the  cells  in  general  held  a  few  fine 
granules  of  pigment.     (Natural  size.) 


Pictura  radiographica.     Hepatis  normalis  portio  in  crassitudine  1-7  cm. ;  in 
liquore  formaldehydi  condita.     plagnitudinis  naturalis.) 
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Fig.  13. 


A  skiagram  of  a  slice  of  liver  of  exactly  the  same  thickness  as  the  preceding 
—viz.,  1*7  cm.  (4  in.),  from  a  highly  pronounced  case  of  pigmentary  cirrhosis. 
The  organ  was  hobnailed  on  the  surface,  and  gave  an  intense  blue  colour  when 
treated  with  ferrocyanide  of  potassium  and  hydrochloric  acid.  Although  the 
hepatic  cells  are  laden  with  granules  of  ha-mosiderin  the  rays  have  passed 
through  as  readily  as  in  the  case  of  the  normal  tissue.     (Natural  size.) 

Hepatis  cirrhosis  pigmentosa.  Pictura  radiographics.  Hepatis  portio  in 
crassitudine  1-7  cm.,  in  liquore  formaldehydi  condita.  Etsi  cellulac  hepaticae 
haemosiderini  granulis  impletae  sunt,  radii  tarn  facile  percolantur  quam  in 
hepate  normali  praecedenti.     pfagnitudinis  naturalis.) 
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Excluding  the  cases  in  which  hepatic,  and  more  generalized, 
haeinosiderosis  is  associated  with  pernicious  anaemia,  chronic  pancreatitis 
hereditary  jaundice,  &c,  it  is  clear  that  alcoholic  cirrhosis  is  in 
certain  cases  complicated  by  some  other  factor,  which  needs  investi- 
gation. Unfortunately  a  skiagram  would  not  disclose  the  pigmentation 
in  life,  and  to  strike  a  case  for  special  investigation  would  involve  a 
svstematic  examination  of  the  blood  and  urine  in  every  patient  suffering 
with  hepatic  cirrhosis.  The  bile  pigment,  though  derived  from  the 
haemoglobin,  does  not,  as  is  well  known,  contain  iron.  And  the 
alternative  hypotheses  in  pigmentary  hepatic  cirrhosis  are :  (1)  that 
the  blood  is  haemolysed  before  its  intussusception  into  the  hepatic  cells ; 
and  (2)  that  the  hepatic  cells,  owing  to  damage  from  disease,  are 
incapable  of  removing  the  iron  from  the  bile  pigment.  There  are, 
it  must  be  confessed,  no  histological  differences  between  hobnailed 
livers  which  give  an  iron  reaction,  and  those  which  do  not.  And  the 
deposit  of  hsemosiderin  is  more  probably  the  result  of  haemolysis 
complicating  the  other  disease. 

To  return,  in  conclusion,  to  the  appendicular  pigmentation  ;  whether 
it  is  due  to  the  absorption  of  blood  from  the  lumen,  or  from  blood  in 
circulation,  cannot  be  with  certainty  decided,  since  the  condition  of  the 
large  intestine  is  unknown :  it  might  be  either,  for  in  its  characters  the 
pigmentation  is  identical  with  that  in  the  caecum  to  be  next  described, 
where  it  is  so  uniform  and  general  that  its  haeruochromatic  nature 
cannot  be  doubted.  The  absence  of  iron  from  the  pigment  in  these 
specimens  does  not  exclude  the  latter  mode  of  origin ;  for  the  iron  may 
have  been  removed  from  the  pigment  after  the  deposition  of  this  from 
the  blood,  as  it  may  be  after  its  deposition  from  a  local  extravasation. 

To  the  appendices,  then,  may  be  added  the  following  specimen  of 
caecum  from  the  College  Museum,  since  the  pigmentation  is  not  of  the 
kind  due  to  any  form  of  metallic  deposit :  A  vermiform  appendix 
bisected,  with  the  adjacent  portion  of  the  caecum  ;  the  appendix,  of 
which  the  walls  are  slightly  thickened,  is  occluded  at  its  orifice,  and  near 
its  middle  is  subdivided  by  a  horizontal  diaphragm,  as  results  of  past 
inflammation.  The  mucosa  of  the  caecum  is  of  a  deep  reddish-brown 
colour,  the  pigmentation  ceasing  abruptly  at  the  spot  where  the  lumen  of 
the  appendix  is  closed.  Microscopic  examination  shows  the  coloration 
to  be  due  to  the  presence  of  spherular  pigment  contained  mostly  in  cells 
between  the  crypts  of  the  mucosa.  The  histological  details  in  this 
case  are  identical,  in  short,  with  those  of  the  appendices :  the  micro- 
chemical   tests  for  iron  being  quite  negative ;    nor  was  the  spherular 
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pigment  affected  in  sections  when  freely  exposed  to  the  action  of  strong 
HC1  and  warmed.  A  considerable  piece  of  the  pigmented  mucosa  was 
boiled  in  pure  HC1,  the  fluid  filtered,  diluted  with  distilled  water,  and 
tested  for  iron  :  no  reaction  was  obtained  with  ferrocyanide  of  potassium, 
nor  any  red  coloration  with  potassium  sulphocyanide  ;  the  Turnbull 
green,  or  ferrous,  reaction  with  potassium  ferricyanide  was  likewise 
negative.  The  parts  were  removed  from  a  woman,  aged  58,  pre- 
viously healthy,  who  had  an  attack  of  diarrhoea  on  October  28,  1914, 
and  got  thoroughly  chilled  on  the  following  day.  On  October  30,  she 
complained  of  severe  abdominal  pain  ;  the  temperature  was  99 :  F.  to 
100:  F.  On  October  31,  there  was  excessive  tenderness  on  deep 
pressure  over  the  region  of  the  appendix,  which  was  removed  the  same 
day :  it  was  bound  down  by  adhesions.  Nothing  relative  to  the  cause 
of  the  pigmentation  was  elicited.  One  point  of  interest  in  this  specimen 
is  the  absence  of  pigmentation  in  the  appendix.  At  first  this  seems 
sufficient  to  prove  that  the  pigmentation  is  not  derived  from  the 
circulating  blood,  since  were  it  otherwise,  seeing  that  the  local  vascular 
distribution  is  not  deranged,  the  deposit  would  have  occurred  in  the 
appendicular  mucosa  as  well.  A  microscopic  examination,  however, 
shows  that  the  mucosa  has  been  completely  destroyed  as  a  result  of 
some  past  process.  The  muscular  coat  is  normal ;  the  muscularis 
mucosae  easily  recognizable  ;  but  the  mucosa  is  represented  only  by  a 
well-defined  layer  of  connective  tissue  in  which  are  a  certain  number 
of  eosinophile  cells ;  there  are  no  traces  of  crypts,  and  the  scar  tissue 
has  no  investing  epithelium.  As  there  is  no  mucosa  present,  the 
specimen  does  not  dispose  of  the  view  that  the  pigment  may  have  been 
deposited  as  an  internal  excretion  from  the  circulating  blood — a  term 
I  venture  to  suggest  for  such  depositions  of  effete  autogenous  material 
in  the  connective  tissues,  unattended  with  actual  extrusion  from  the 
body. 

And  somewhat  similarly,  in  one  of  the  pigmented  appendices 
previously  referred  to  (St.  Thomas's,  1096C),  the  terminal  portion  for 
a  distance  of  1  cm.  (lh  in.)  is  contracted  and  obliterated,  and  is  here 
quite  devoid  of  colour.  This  specimen  was  excised  from  a  woman, 
aged  48,  who  had  suffered  from  several  attacks  of  pain  and  inflammation 
in  the  region  of  the  appendix.  She  had  taken  no  medicine  containing 
iron. 

The  possibility  of  the  intramucosal  pigment  being  furnished  directly 
from  vegetable  ingesta  must  not  be  passed  by.  The  deeply  coloured 
bezoars  of  Ellagic  acid  from  the  stomach  of   the  goat,  ape,  &c,  have 
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a  purely  vegetable  origin.  Externally  these  enteroliths  are  remarkably 
smooth  and  polished,  and  are  of  so  deep  a  brown  as  to  look  almost 
black.  In  section  they  are  concentrically  laminated,  and  they  usually 
display  a  seed  or  a  twig  in  the  centre,  in  which  latter  case  the 
concretion  is  sometimes  curiously  elongated  or  pencil  shaped.  No 
such  calculus  has  been  hitherto  observed  in  the  human  subject. 
The  material,  on  microscopic  examination,  presents  a  fine  concentric 
striation,  in  addition,  i.e.,  to  the  coarser  which  is  obvious  to  the  eye; 
the  lamella  themselves  are  of  crystalline  structure,  the  elements  being 
set  in  general  with  a  radial  disposition.  When  the  material  is  finely 
ground  and  examined  in  glycerine,  it  is  seen  to  consist  of  minute, 
multiform,  angular  particles,  a  few  spheroidal,  passing  into  coarser 
fragments  which  are  concentrically  and  radially  striated :  none  are 
of  more  than  the  palest  yellow ;  and  neither  in  shape  nor  colour  do  they 


Fig.   14. 

A  skiagram  of  half  of  a  bisected  bezoar  (or  enterolith  from  one  of  the  lower 
mammals)  consisting  of  ellagic  acid.  The  substance  has  allowed  a  free  passage 
to  the  rays.  The  light  central  area  represents  a  cavity  from  which  an  elon gated 
nucleus  has  been  removed.     (Roy.  Coll.  Surg.,  Q2.)     (Natural  size.) 

Enteroliths  acidi  ellagici  (bezoar  ut  dicitur)  capri  ex  ventriculo  forsitan 
extractus.  Monstrat  pictura  radiographica  radios  per  concretionem  facile 
percolari.     (Magnitudinis  naturalis.) 

resemble  the  pigment  contained  in  the  mucosa  of  the  appendices  that 
have  been  described.  The  ellagic  acid  of  which  they  consist  is  soluble 
in  cold  caustic  potash  solution,  an  ellagate  of  potassium  being  formed 
from  which  the  acid  is  recoverable  by  means  of  HC1  as  a  finely  divided, 
dirty  buff  precipitate  ;  if  examined  microscopically  this  will  be  found  to 
consist  of  granules  of  the  same  pale  yellow  colour.  When  microscopic 
sections  of  the  pigmented  appendices,  and  of  the  pigmented  caecum, 
already  described,  are  freely  treated  in  the  open  with  caustic  potash 
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solution,  the  pigment  granules,  like  the  rest  of  the  tissue,  swell,  but 
they  are  not  dissolved,  nor  is  the  colour  discharged.  In  this,  again, 
they  behave  like  blood  pigment. 

With  regard  to  the  bezoars  of  Eesino-bezoardic  acid,  which  burn 
freely  with  a  smoky  flame,  and  have  likewise  a  vegetable  source,  it  is 
enough  to  say  that  they  are  practically  without  colour,  and  that  no  such 
enteroliths  have  been  observed  in  the  human  subject.  When  submitted 
to  the  X-rays  they  exhibit,  I  find,  a  medium  degree  of  opacity,  about 
the  same  as  that,  e.g.,  of  a  calculus  of  cystine.  To  the  naked  eye 
the  section  is  finely  and  regularly  laminated,  and  when  crushed  and 
examined  in  Farrant's  medium,  the  substance  appears  as  transparent, 
•crystalline,  and  almost  colourless,  disposed  in  fine  concentric  lamellae, 
which  have  a  radially  crystalline  construction.  The  material  is  readily 
soluble  in  caustic  potash,  and  in  boiling  alcohol. 


Fig.   15. 

A  skiagram  of  half  of  a  bisected  enterolith  of  resino-bezoardic  acid,  from  one 
of  the  lower  animals.  The  substance  gives  a  deeper  shadow  than  the  ellagic 
acid  enterolith.     (Roy.  Coll.  Surg.,  R7.)     (Natural  size.) 

Enterolithus  acidi  resino-bezoardici  ex  animali  quodam  herbivoro.  Pictura 
radiographica.     (Magnitudinis  naturalis.) 


The  familiar  colour  of  bran  is  due  to  the  presence  of  a  pale  brown 
homogeneous  material  in  certain  of  the  subepidermal  cells  of  the  peri- 
carp. The  material  is  insoluble  in  alcohol  or  caustic  potash,  but  cannot 
be  related  in  any  way  to  the  pigmentation  of  the  appendix. 

Although  it  is  sufficient  for  the  present  purpose  to  exclude  the 
presence  of  inorganic  iron  in  regard  to  pigmentation  of  the  appendix, 
JY— 16 
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certain  metallic  sulphides  may  be  excluded  as  well.  Sulphide  of  mercury 
can  be  excluded,  amongst  other  ways,  by  the  microscopic  form  and 
colour  of  the  pigment.  In  the  College  Museum  there  is  a  piece  of 
the  colon  from  the  oft-cited  case  of  mercurial  pigmentation  described 
by  Dr.  C.  J.  Williams.1  It  is  of  a  deep  black  colour,  and  came  from 
a  patient  who  had  been  in  the  habit  of  taking  a  grain  of  calomel  (HgCl) 
every  night  for  forty-three  years.  After  death  the  whole  of  the  large 
intestine  was  found  of  a  deep  black  colour,  the  small  gut  and  stomach 
being  quite  free  of  pigmentation ;  the  appendix  was  not  examined. 
The  presence  of  mercury  was  demonstrated  in  the  wall  of  the  colon  by 
sublimation.  The  liver  was  cirrhotic,  but  no  mercury  was  demon- 
strable chemically  in  it.  Clinically,  the  case  was  remarkable  owing  to 
the  fact  that  no  salivation  was  induced,  and  no  soreness  of  the  gums  or 
bone  necrosis.  That  the  metal  is  in  the  form  of  sulphide  can  be 
shown  by  boiling  a  portion  of  the  detached  mucosa  in  nitric  acid  ;  the 
tissue  dissolves,  but  a  number  of  fine  dark  particles  remain  which,  when 
washed  and  examined  microscopically,  are  identical  with  those  present 
in  the  microscopic  sections.  Sulphide  of  mercury  is  the  only  metallic 
sulphide  not  soluble  in  nitric  acid.  Of  this  specimen  I  have,  also,  made 
a  new  series  of  microscopic  sections,  with  the  following  result :  The 
deposit  consists  of  fine,  translucent,  chocolate  brown  granules,  which 
when  aggregated,  appear  of  a  deep  black  colour ;  it  is  confined  to  the 
mucous  membrane  and  submucosa.  The  material  is  mostly  free,  but 
some  is  in  well  defined  clusters  as  though  within  cells  ;  discrete  par- 
ticles are  freely  distributed  in  the  connective  tissue  bounding  the  crypts. 
In  the  submucosa  the  accumulation  is  much  more  extensive  and  occurs 
in  long,  deep  black  lines,  the  size  and  arrangement  of  which  indicate 
that  they  are  lymph  channels.  That  this  is  so,  is  further  shown  by 
the  circumstance  that  the  contents  have  escaped  from  some  of  the 
clefts  and  only  adhere  to  the  inner  sides  of  the  latter ;  the  spaces  here 
appear  as  distinct  canals  with  ampullae,  are  of  considerable  length, 
and  run  horizontally  in  the  submucous  tissue. 

Calomel  is  quite  insoluble  in  HO.  If  incubated  in  a  solution  of 
sodium  bicarbonate  of  the  pancreatic  percentage,  it  becomes,  within  a 
few  hours,  of  a  grey  colour  from  the  superficial  formation  of  suboxide. 
On  microscopic  examination  the  coarse,  translucent  crystals  of  the 
calomel  are  found  besprinkled  with  fine,  coccoid,  blackish  granules, 
others  of  which  are  free.     A  similar  result  presumably  occurs  in  the 

1  Trans.  Path.  Soc,  1867,  xviii,  p.  111. 
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small  intestine.  Calomel,  suspended  in  distilled  water,  readily  blackens 
under  the  action  of  hydric  sulphide.  That  the  coloration  of  the  wall 
of  the  colon  is  not  due  to  the  simple  absorption  of  such  is  clear  from 
the  microscopic  characters  of  the  deposit  in  it,  for  calomel  so  blackened 
still  retains  its  original  form  of  coarse,  variously  sized,  and  irregular 
particles,  the  formation  of  sulphide  being  only  superficial. 

If  suboxide  of  mercury  is  prepared  by  precipitation  (solution  of 
potash  to  solution  of  subnitrate  of  mercury),  the  greyish  black  deposit 
presents  itself  microscopically  as  fine  granules  which  are  individually 
slightly  translucent.  If  treated  with  hydric  sulphide  the  colour  is 
intensified    from   the   production    of  sulphide  of   mercury.      That  the 
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Fig.  16. 

A  section  of  the  wall  of  the  colon  pigmented  from  the  presence  of  sulphide 
of  mercury.  The  granules  of  the  sulphide  are  particularly  abundant  in  the 
submucosa  ;  some  of  the  deposit  lies  within  lymphatic  vessels,  of  which  the 
plexus  is  recognizable. 

Coli  nigrescentis  sectio  microscopica  canales  lymphaticas  monstrans   granulis 
hydrargyri  sulphidi  impletas. 


deposit  in  the  colon  is  sulphide  and  not  suboxide  is  proved  by  the  fact, 
as  before  stated,  that  if  boiled  in  strong  nitric  acid  so  as  to  dissolve  the 
whole  of  the  organic  matter,  a  very  finely  divided  black  deposit  shortly 
settles  ;  sulphide  of  mercury  being  quite  insoluble  in  nitric  acid,  whilst 
the  suboxide  is  soluble.     Ammonia  forms  with  suboxide  of  mercury  ;i 
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dull  blackish  compound  (Hg2NH2Cl)  which  is  equally  insoluble  in  nitric 
acid,  though  like  mercury  sulphide  it  is  soluble  in  a  mixture  of  nitric 
and  hydrochloric  (aqua  regia). 

It  may  be  concluded  from  these  data  that  the  coloration  of  the 
colon  is  due  to  a  deposition  from  the  circulating  blood;  and  that 
the  mercury  is  deposited  in  the  first  place  as  black  suboxide,  the  colour 
of  which  has  been  intensified  by  its  subsequent  conversion  into  sulphide, 
possibly  after  death,  from  the  access  of  hydric  sulphide  produced  in  the 
intestine.  The  pigmentation  would  thus  be  of  the  same  hsematogenous 
source  as  that  of  the  skin  which  arises  from  the  administration  of  silver 
solutions;  or  of  the  gums  in  lead  poisoning.  This  conclusion  is  also 
borne  out  by  the  absence  of  any  pigmentation  in  the  small  intestine  : 
for  suboxide  (produced  from  calomel  by  the  action  of  the  pancreatic 
sodium  bicarbonate),  if  absorbed  as  such  in  this  part  of  the  canal, 
evidently  does  not  accumulate,  but  reaches  the  blood  ;  whilst  in  the  case 
of  the  colon  the  deposition  is  of  the  nature  of  an  incomplete  or  internal 

excretion. 

To  this  may  be  added,  in  order  to  complete  the  matter,  the  micro- 
scopic characters  of  a  series  of  metallic  sulphides  precipitated  from 
various  solutions  by  allowing  hydric  sulphide  to  pass  through  them— 
viz.,  iron,  mercury,  lead,  bismuth,  antimony.  The  sulphide  precipitates 
were  washed    in    distilled    water,   and   examined    in  glycerine,   with  i 

objective. 

Ferrous  Sulphide. — Minute,  deep  black  granules,  about  the  size  of 
staphylococci  ;  mostly  in  somewhat  large  clusters. 

Mercury  Sutyhide. —Smatt,  translucent  elements  of  brownish  black 
colour ;  spherical  or  oval,  aggregated  in  clusters :  not  so  opaque  or 
so  black  as  ferrous  sulphide.  Some  of  the  particles  are  larger  and 
spherular. 

Lead  Sulphide. — Fine  coccoid  granules,  discrete  and  clustered,  of 
intensely  black  colour. 

Bismuth  Sulphide.— Fine  coccus-like  granules  ;  discrete  and  aggre- 
gated in  clusters  of  a  deep  brownish  black  colour  ;  not  so  intensely 
black  as  lead  sulphide. 

Antimony  Sulphide. — Irregular  masses  of  translucent,  bright  orange- 
yellow  coccoid  particles. 
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Appendicular  Concretions. 

The  mechanical  or  traumatic  causation  of  appendicitis  cannot  be 
adequately  tested  without  considering  how  far  the  presence  of  foreign 
bodies  is  responsible  for  the  production  of  appendicular  concretions, 
since  in  a  considerable  proportion  of  cases  the  inflammatory  process  is 
associated  with  the  presence  of  the  latter. 

One  of  the  most  striking  things  in  regard  to  calculi  formed  upon 
foreign  bodies  is  the  disparity  which  not  infrequently  obtains  between 
their  size  and  that  of  their  nuclei.  The  most  remarkable  examples  of 
this  disproportion  are  furnished  by  the  intestinal  calculi  of  ammonio- 
magnesium  phosphate  which  are  not  uncommonly  met  with  in  the 
intestine  of  the  horse,  and  which  may  be  of  huge  dimensions,  whilst 
the  nucleus  is  invariably  insignificant  ;  a  nail  (often  horse-shoe),  a 
a  fragment  of  steel,  a  piece  of  flint,  a  small  pebble,  or  a  button.  Once 
started,  in  fact,  the  calculus  itself  comes  to  furnish  a  growing  nucleus 
for  its  own  increase. 

The  two  following  specimens  in  the  College  collection  are  typical  of 
their  kind : — 

(No.  2352*1,  Roy.  Coll.  Surg.)  Half  of  a  smooth,  spherical  calculus, 
(J  cm.  (3J  in.)  in  diameter  which  was  taken  from  the  intestine  of  a 
horse.  The  divided  surface  is  throughout  of  uniform  and  compact 
structure,  finely  and  regularly  laminated  in  the  concentric  direction. 
In  the  centre  is  shown  a  small,  flattened,  oval  pebble  1"8  cm.  by  1"3  cm. 
in  its  chief  diameters,  which  forms  its  nucleus. 

(No.  2351,  Roy.  Coll.  Surg.)  Half  of  a  large  cubical  calculus  9  cm. 
(3J  in.)  in  diameter,  probably  from  the  intestine  of  a  horse.  As  displayed 
in  the  section  it  has  a  regularly  concentric  lamination,  but  no  obvious 
radial  construction  except  in  the  immediate  neighbourhood  of  the 
nucleus,  which  consists  of  a  small  quadrilateral  piece  of  steel  only 
0"8  cm.  {^\>  in.)  in  its  longer  diameter.  Although  the  nucleus  is,  com- 
paratively, so  minute,  the  form  of  the  calculus  exactly  reproduces  that 
of  the  foreign  body. 

The  largest  example  of  such  equine  enteroliths  in  the  College  (S3) 
is  no  less  than  23  cm.  (9  in.)  in  diameter  ;  yet  its  nucleus  is  quite 
a  small  piece  of  steel,  apparently  a  nail.  As  seen  in  museums,  the 
face  of  these  calculi  is  of  an  opaque,  bluish-white  colour,  a  condition 
brought  about  by  the  loss  of  the  water  of  crystallization  from  the 
ammonio-magnesium  phosphate ;  the  recently  exposed  surface  is  of 
a   pale    brown  and  semitranslucent.      In    the  case   of   urinary  calculi 
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formed  upon  foreign  bodies  the  same  disproportion  is  to  be  witnessed. 
The  extreme  instance  of  it  in  the  College  collection  is  a  phosphatic 
calculus  7'5  cm.  (3  in.)  in  chief  diameter,  which  has  for  its  nucleus 
a  hairpin  which  was  inserted  into  the  bladder  (No.  2365*1,  Eoy.  Coll. 
Surg.) . 

Mutatis  mutandis,  in  the  case  of  appendicular  concretions,  it  might 
be  anticipated  that  the  magnitude  of  the  nuclei  would  be,  at  times, 
corespondingly  reduced.  A  single  hair  will  serve,  even  in  the  urinary 
bladder,  as  the  nucleus  of  a  calculus.     There  are  in  the  College  Museum 


Fig.  17. 

A  skiagram  of  half  of  a  bisected  equine  enterolith  consisting  of  ammonio- 
magnesium  phosphate.  Like  calcium  phosphate,  ammonio-magnesium  phosphate 
filters  off  the  rays.     (Natural  size.) 

Enterolithus,  bisectus,  equi  ex  colo  extractus.  Demonstrat  pictura  radio- 
graphica  radios  per  ammonio-magnesii  phosphatem,  ex  qua  calculus  solum 
constat,  paulum  modo  percolari.     (Magnitudinis  naturalis.) 

four  examples  of  this,  which  bear  sufficient  relation  to  the  present 
subject  to  be  worth  mention,  and  with  respect  to  which  the  descriptions 
ill  the  new  catalogue  will  be  enough. 

(No.  2358-1,  Eoy.  Coll.  Surg.)  Four  small,  flattened  curved 
calculi  (apparently  phosphatic)  formed  upon  pubic  hairs.  The  largest 
measures   1*5  cm.   (T7^  in.)    in    length.      From  one    a   piece,  has  been 
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removed  to  exhibit  the  hair  in  its  centre.  From  a  gentleman,  aged  82. 
The  presence  of  vesical  calculi  was  diagnosed  with  the  lithotrite,  and 
some  were  crushed,  the  debris  being  withdrawn.  The  bladder  was 
subsequently  washed  out  and  about  twenty  similar  concretions 
removed.  Others  had  been  passed  naturally  per  urethram.  The  relief 
was  permanent.  The  pubic  hairs  were  presumably  transferred  to  the 
bladder  in  the  eye  or  on  the  surface  of  a  catheter,  which  had  been 
for  a  long  while  used  upon  the  patient  during  the  day  and  at  night, 
and  often  more  by  feeling  than  by  sight.1 

(No.  2359'1,  Roy.  Coll.  Surg.)  A  small,  matted  lock  of  hair,  each 
filament  of  which  is  covered  with  a  continuous  or  moniliform  deposit 
of  phosphate ;  together  with  many  calculi,  the  elongated  form  of  which 
indicates  their  origin  upon  detached  hairs.  From  a  well-nourished 
married  lady  aged  30,  the  mother  of  two  children,  who,  after  an  opera- 
tion for  piles,  complained  of  frequency  of  micturition  and  vesical  irrita- 
tion. The  urine  contained  mucus  and  pus.  After  the  removal  of  this 
lock  of  hair,  which  was  impacted  in  the  urethra,  the  patient  passed 
single  hairs  on  many  occasions,  some  of  which  were  encrusted  with 
phosphate.  A  digital  exploration  of  the  bladder  was  subsequently  made, 
when  a  pedunculated  tumour  was  discovered  projecting  from  the  upper 
part  of  the  organ,  and  which  apparently  protruded  from  an  annular 
depression  in  its  wall ;  this  tumour  was  completely  removed.  It  was 
of  the  size  and  shape  of  a  "  button  mushroom  "  ;  was  thickly  covered 
with  hair,  and  microscopically  was  composed  of  fibrous  tissue  invested 
with  skin  furnished  with  sebaceous  glands.  The  teratoma  is  preserved 
in  the  museum  of  Guy's  Hospital.  The  patient  was  in  good  health 
many  years  afterwards.'2 

(Xo.  Ha28,  Roy.  Coll.  Surg.)  A  large  collection  of  pyriform  phos- 
phatic  calculi,  averaging  1*5  cm.  in  length,  which  was  passed  per 
urethram  during  the  years  1872  to  1879.  From  the  tapering  end  of 
some  there  projects  portion  of  a  pale  hair.  In  May,  1879,  a  calculus 
of  more  considerable  dimensions  was  extracted  from  the  bladder  through 
the  urethra  (Ha29).  After  this,  until  1893,  a  certain  number  of  hairs 
encrusted  with  moniliform  depositions  of  phosphate  were  passed  (Ha  30)  ; 
from  that  date  until  1896  no  further  had  appeared.  The  patient  was 
a  female,  aged  69;  the  first  calculi  were  voided  when  she  was  44. 
Her  hair  was  dark  brown,  becoming  slightly  grey.     The  source  of  the 

'  T.  Bryant,  Trans.  Path.  Soc,  1901,  lii,  p.  1C3. 

2  T.  Bryant,  "  A  Manual  for  the  Practice  of  Surgery,"  4th  ed.,  1884,  ii,  p.  78. 
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hairs  in  this  case  was  probably  similar  to  that  in  the  preceding — viz., 
a  piliferous  teratoma  :  in  favour  of  this  supposition  is  the  fact  that  the 
hairs  passed  are  pale  in  colour,  whilst  that  of  the  patient  was  dark 
brown. 

(No.  Hal8,  Boy.  Coll.  Surg.)  Several  phosphatic  calculi  varying  in  size 
from  that  of  a  mustard-seed  to  that  of  a  large  pea  ;  some  are  perforated 
by  short  fine  hairs,  the  bulbs  of  which  in  every  case  protrude  from  the 
concretions,  showing  that  the  hairs  grew  into  the  bladder  and  became 
detached  after  the  deposition  had  taken  place  upon  them.  They  were 
passed  by  a  nurse  who  for  ten  years  had  suffered  from  impaired  health, 
pain  in  the  loins  extending  to  the  left  kidney,  pain  and  difficulty  in 
micturition,  and  frequent  desire  to  micturate.  The  urine  was  alkaline, 
deposited  a  slimy  mucus,  and  was  sometimes  mixed  with  blood.  These 
symptoms  followed  shortly  after  a  fall  down  stairs,  by  which  her  back 
was  injured,  although  at  the  time,  she  experienced  but  little  inconveni- 
ence from  the  accident.  Ever  since  the  fall,  scarcely  a  week  went  in 
which  she  did  not  pass  one  or  more  of  such  calculi.1  Here  as  in  the 
preceding  cases,  the  hairs  were  doubtless  derived  from  a  teratoma 
projecting  into  the  bladder. 

There  is  lastly  in  the  College  collection  a  single  oval  calculus  formed 
in  connexion  with  hairs,  in  a  male  : — 

(No.  Hal9,  Roy.  Coll.  Surg.)  A  flattened  oval  calculus,  4' 7  cm.  in 
chief  diameter,  which  was  extracted  from  the  bladder  of  a  man,  aged  30. 
It  consists  chemically  of  mixed  phosphates.  In  the  mid-substance  of  the 
divided  surface  there  is  a  line  of  subdivision,  the  central  moiety  being 
pyriform ;  and  in  the  narrow  end  of  the  latter  there  are  embedded  a 
certain  number  of  dark  hairs.  The  patient  had  suffered  eight  years 
previously  from  a  large  dermoid  cyst  between  the  bladder  and  rectum. 
The  cyst  had  been  opened,  and  a  considerable  quantity  of  fluid  fat  mixed 
with  hairs  escaped.  From  this  he  had  quite  recovered  ;  but  no  evidence 
could  be  procured  that  a  communication  had  at  any  time  existed  between 
the  cyst  and  the  bladder.2 

The  discharge  of  ligatures  into  the  urinary  bladder  after  surgical 
operations,  may  be  followed  by  similar  results,  as  is  illustrated  by  the 
three  following  specimens  in  the  College  Museum  : — 

(No.  2361'1,  Roy.  Coll.  Surg.)  Four  silk  ligatures  from  the  urinary 
bladder.  Upon  one  there  has  formed  a  spherical  phosphatic  calculus 
the  size   of  a  small  cherry.     Two  of  the  others  have,  in  places,  small 

1  Edward  Parker,  Edin.  Med.  and  Surg.  Joiim..  lxii,  p.  151. 
-  T.  B.  CurliDg,  Path.  Soc.  Trans.,  xx,  p.  238. 
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encrustations  of  phosphatic  material  adherent  to  them.  From  a  lady 
upon  whom  ovariotomy  was  performed  on  March  24,  1884.  On  April  1, 
the  sutures  of  the  abdominal  wall  had  been  removed  ;  union  was  perfect 
except  for  the  opening  through  which  the  ends  of  the  ligatures  placed 
upon  the  peduncle  passed.  Later  on  the  ligatures  were  drawn  out  as 
far  as  possible,  and  cut  off  short.  In  a  few  days  the  opening  closed, 
and  the  patient  needed  no  further  treatment.  She  made  a  good 
recovery,  but  in  June  of  the  following  year  she  complained  of  great 
pain  in  the  lower  part  of  the  abdomen,  and  her  temperature  was 
raised.  There  was  a  discharge  of  pus  from  the  bladder,  and  the 
encrusted  ligatures  were  subsequently  removed  from  it,  an  abscess 
having  apparently  burst  within  the  viscus,  and  carried  the  ligatures 
into  it.1 

(No.  2360"1,  Roy.  Coll.  Surg.)  A  small  collection  of  calculi  which 
have  formed  in  connexion  with  silk  ligatures,  which  escaped  into  the 
bladder  after  the  removal  of  a  fibromyoma  of  the  uterus.  The  upper 
two  smaller,  pyriform  concretions  were  passed  during  micturition.  The 
larger  calculus  below  (which  measures  3'2  cm.  (lj  in.)  in  length)  was 
broken  in  two  during  its  removal  through  the  urethra ;  portion  of  a 
ligature  can  be  seen  in  its  centre.  From  a  married  woman,  aged  48. 
In  November,  1904,  a  fibromyoma  was  enucleated  from  the  right 
mesometrium  ;  the  uterus  was  amputated  above  the  cervix.  The  tumour 
had  caused  dysuria  and  other  symptoms  due  to  pressure.  Ten  months 
after  the  operation,  rigors  occurred,  and  much  inflammatory  thickening 
was  found  around  the  cervix.  The  dysuria  returned  with  partial  incon- 
tinence. In  October,  1906,  two  of  the  calculi,  as  above  noticed,  were 
passed  naturally  ;  the  other,  larger  stone  was  detected  and  removed  a 
month  later,  being  broken  in  two  to  allow  of  its  more  ready  extraction 
by  the  urethra,  which  had  been  previously  gradually  dilated  by  bougies 
to  take  a  No.  17.     The  patient  soon  regained  control  over  the  bladder.2 

(No.  Ha21,  Roy.  Coll.  Surg.)  The  fragments  of  a  large  phosphatic 
calculus  which  formed  upon  a  silver  suture  that  had  escaped  by 
ulceration  into  the  bladder  of  a  woman,  after  an  unsuccessful  operation 
for  the  union  of  a  vesico-vaginal  fistula. 

And  to  take  another  region  of  the  body,  as  exhibiting  an  analogous 
phenomenon,  there  is  in  the  College  collection  : — 

(No.  2234'1,  Roy.  Coll.  Surg.)  A  slightly  curved  slender  tish-bone> 
1*3  cm.   (H  in.)   in  length  which   was  removed  from  'Wharton's  duct. 

1  J.  H.  Thompson,  Lancet,  1885,  i,  p.  112:1 
'-'  Presented  by  Alban  Doran,  Esq.,  1908. 
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For  half  its  length  it  is  thinly  encrusted  with  phosphate.  From  a  man, 
aged  63,  who  had  experienced  discomfort  for  two  or  three  days,  in  the 
floor  of  the  mouth.  The  sublingual  salivary  gland  was  slightly  enlarged 
and  tender.  On  examination  a  foreign  body  was  found  protruding  at 
the  orifice  of  Wharton's  duct,  from  which  it  was  thereupon  extracted. 

To  pass  now  to  appendicular  concretions.  A  careful  examination 
of  a  series  of  such  shows  that  in  a  certain  number,  some  foreign  body 
forms  a  nucleus  ;  whilst  in  others,  none  such  is  demonstrable — i.e., 
nothing  is  to  be  differentiated  from  the  material  composing  the  rest 
of  the  concretion.  It  is  to  be  remembered,  further,  that  a  foreign  body 
may  be  present  in  the  appendix  without  any  accompanying  concretion. 
Doubtless  (as  in  the  case  of  foreign  bodies  in  the  urinary  bladder) 
the  element  of  time  comes  in  with  regard  to  the  fact  last  mentioned, 
which  is  itself  illustrated  by  the  following  specimens  from  the  College 
Museum,  and  by  others  in  that  of  St.  Thomas's  Hospital ;  the  presence 
of  thread-worms  and  whip-worms  being   excluded  from   consideration. 

Pin  (No.  2285*1,  Roy.  Coll.  Surg.). — A  vermiform  appendix  which 
was  removed  by  operation.  In  its  distal  end  there  is  a  pin,  of  which 
the  surface  is  deeply  corroded  ;  the  walls  of  the  appendix  around  the 
foreign  body  are  much  swollen  from  inflammatory  exudation. 

Pin  (Xo.  2284'1,  Roy.  Coll.  Surg.). — A  vermiform  appendix  in 
which  there  is  lodged  a  pin.  The  foreign  body  lies  with  its  head 
against  the  distal  end.  The  part  was  removed  after  death  from  the 
body  of  a  young  man,  who  died  of  pulmonary  gangrene.  The  foreign 
body  had  produced  no  symptoms  during  life. 

Pin. — There  is  a  third  example  in  the  Museum  of  St.  Thomas's 
Hospital  (Xo.  1098B),  taken  after  death  from  a  man,  who  died  with 
a  subdiaphragmatic  abscess,  and  multiple  abscesses  in  the  liver.  The 
head  of  the  pin  lies  about  §  in.  from  the  free  end  of  the  appendix,  the 
portion  of  which  corresponding  with  the  foreign  body  is  somewhat 
swollen  from  inflammation.  The  symptoms  commenced  eight  weeks 
before  admission  with  pain  localized  in  the  right  iliac  fossa.  Death 
took  place  two  months  after  his  admission. 

The  following  series  will  serve  as  further  examples  of  foreign  bodies 
from  the  appendix,  apart  from  concretions,  not  a  few  of  which  owe 
their  preservation  to  the  assiduity  of  Mr.  W.  H.  Battle. 

Pellet  of  Solder  (Xo.  2283-1,  Roy.  Coll.  Surg.).— An  irregular  pellet 
of  solder  1*2  cm.  (J  in.)  in  extreme  diameter,  which  was  taken,  after 
death,  from  the  distal  end  of  the  vermiform  appendix.     The  appendix 
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was  throughout  healthy.  From  a  patient  (a  soldier)  who  died  of 
uncomplicated  typhoid  fever.  The  solder  was  probably  derived  from 
the  tinned  beef  which  was  served  as  rations. 

Fragment  of  "  Tin''  (No.  2282*1,  Roy.  Coll.  Surg.).— The  terminal 
portion  of  an  appendix,  in  the  end  of  which  there  is  loosely  impacted  an 
irregular  fragment  of  tinned  iron,  apparently  from  a  "  bully  beef"  tin. 
The  appendix  was  taken  after  death  from  a  soldier  who  succumbed  to 
extensive  lacerated  wounds  of  the  shoulders,  January,  191(5.  It  presented 
no  signs  of  inflammation. 

Iron  Nails  (No.  2286'1,  Roy.  Coll.  Surg.). — A  vermiform  appendix. 
Tightly  impacted  in  its  distal  end,  there  are  two  small  iron  nails  and 
a  pin.  The  heads  of  the  former  lie  downwards.  The  pin,  which  has 
been  bent  into  a  hook  for  the  purpose  of  being  swallowed,  has  advanced 
with  the  bend  forwards.  The  appendix  was  successfully  removed  by 
Mr.  W.  H.  Battle,  from  a  girl,  aged  17,  who  had  suffered  from  repeated 
attacks  of  pain  in  the  right  iliac  fossa. 

It  may  be  remarked,  in  passing,  that  when  pins  are  intentionally 
swallowed,  they  are  usually  bent  in  the  way  mentioned  (No.  2251 '1, 
Roy.  Coll.  Surg.). 

Grape-seeds  (No.  1106E,  St.  Thomas's). — Three  grape-seeds  which 
were  found  in  a  vermiform  appendix  after  excision.  The  appendix  was 
removed  from  a  woman,  aged  23,  whose  attack  of  appendicitis,  the  first, 
commenced  three  days  before  admission,  with  abdominal  pain,  vomiting, 
and  diarrhoea. 

Bristles  (No.  1106D,  St.  Thomas's). — A  collection  of  pale,  stiff  hairs 
which  were  found  in  a  vermiform  appendix  removed  by  operation. 
The  patient  had  had  several  attacks  of  appendicitis  ;  he  wore  no 
moustache.  As  he  was  a  photographer's  assistant,  the  hairs  were 
possibly  introduced  by  a'  habit  of  sucking  brushes. 

Shot  (No.  1106B,  St.  Thomas's).— Two  small  shot  which  were 
taken  out  of  an  excised  appendix.  From  a  girl,  aged  19,  with  a  history 
of  six  attacks  of  appendicitis ;  the  first,  fifteen  months  previously. 
The  appendix  was  long,  and  slightly  kinked  by  the  mesentery.  The 
shot  were  embedded  in  soft  faecal  material.  The  patient  was  in  the 
habit  of  eating  game  fairly  frequently. 

Fig-seeds  (No.  2279*1,  Roy.  Coll.  Surg.). — Eight  fig-seeds  which  were 
found  mixed  with  faecal  material,  in  a  vermiform  appendix  removed  by 
operation.  From  a  gentleman,  aged  35,  who  had  suffered  from  an 
attack  of  appendicitis  two  and  a  half  years  previously.  He  was  on  that 
occasion  confined  to  bed  for  about  a  fortnight.     Since  the  attack,  the 
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patient  often  experienced  pain  and  discomfort  in  the  right  iliac  fossa, 
after  exertion.  He  was  in  the  habit  of  taking  considerable  quantities 
of  figs. 

In  the  course  of  the  125  examinations  of  appendicular  contents 
(excluding  concretions)  to  be  referred  to  later,  I  came  across  the  follow- 
ing foreign  bodies  in  three — viz.,  a  slender  piece  of  fish  bone;  a  short 
fragment  of  black  bast  fibre  of  the  kind  used  for  stiff  brooms  or 
brushes  ;   one  or  two  human  hairs  of  medium  length. 

Into  the  same  category,  of  course,  would  fall  foreign  bodies  which 
have  escaped  into  the  abdomen  after  perforation.  The  earliest  example 
of  this  in  the  College  collection,  and  one,  therefore,  of  historical  interest, 
is  that  observed  by  Joseph  Swan,  F.R.S.  (b.  1791,  d.  1874). 

(No.  22801,  Roy.  Coll.  Surg.)  The  end  of  a  small  intestine  with 
part  of  the  caecum  and  of  the  vermiform  appendix.  A  rod  of  white 
glass  has  been  passed  from  a  perforation  in  the  appendix,  into  the 
cavity  of  an  irregular  abscess  in  the  surrounding  tissues.  The  perfora- 
tion is  stated  to  have  been  due  to  the  presence  of  a  seed.  The  patient 
was  a  young  man,  who  died  from  peritonitis  following  the  rupture  of 
the  inflamed  structure. 

According  to  their  construction,  intestinal  concretions  admit  of  being 
divided  into  two  groups  ;  the  differentiation  between  which  is  most 
pronounced  in  the  case  of  the  horse,  and  which  may  be  here  indicated 
by  reason  of  its  bearing  on  the  present  subject.  Some  of  the  intestinal 
concretions  from  this  animal  are  hard,  compact,  finely  laminated 
calculi,  composed  chemically  of  amnionio- magnesium  phosphate,  or  of 
this  mixed  with  a  varying  proportion  of  calcium  phosphate.  They 
are  invariably  furnished  with  a  small  foreign  body  of  some  kind  which 
acts  as  a  nucleus.  My  own  microscopic  examinations  of  the  compact, 
concentrically  laminated  districts,  carried  out  by  means  of  sections  made 
by  the  penological  method  of  cementing  and  grinding,  show  that  the 
transparent  substance  of  the  lamella?  is  crossed  by  crooked  lines,  having 
a  radial  direction,  and  indicating  that  the  material  is  a  close  aggregate 
of  long,  interwoven  and  somewhat  coarse  crystals.  This  is  true  of 
areas  where  no  radial  marking  is  detectable  with  the  naked  eye.  When 
fragments  are  decalcified  with  HC1  there  is  disclosed,  as  has  long  been 
known,  an  animal  matrix  which  retains  the  original  form.  The  source 
of  the  magnesium  phosphate  is  usually  attributed  to  its  presence  in  the 
wheat,  oats,  or  hay,  &c,  ingested.  In  confirmation  of  this,  it  has  been 
pointed  out  that  enteroliths  are  never  observed  in  carnivora ;  and  that 
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they  occur  less  frequently  in  omnivora  than  in  herbivorous  animals. 
The  name  "  enterolith  "  should  be  restricted  to  such  proper  forms  of 
calculi.1 

From  the  pathological  standpoint  the  question  may  be  raised,  in 
passing,  whether  the  objects  known  as  coprolites  might  represent 
intestinal  calculi.  Apart  from  the  general  evidence  that  coprolites  are 
fossilized  intestinal  excreta,  arising  from  their  great  numbers  and 
distribution,  I  submit  that  the  structural  differences  between  the  two 
would,  without  any  other  proof,  be  decisive.  Enteroliths  invariably 
exhibit  both  to  the  naked  eye,  and  in  microscopic  section,  the  concentric 
striation  (alternating  with,  or  even  crossed  by  a  radial)  common  to 
all  calculi  wherever  formed.  The  only  trace  of  internal  structure 
recognizable  in  the  coprolite,  is  the  thin  spiral  line  which  is  found 
in  those  of  Saurian  origin  ;  the  spiral  configuration  may  likewise  be 
indicated  externally  by  the  presence  of  a  shallow  groove  ;  proving  that 
the  terminal  part  of  the  gut  of  such  reptiles  was  furnished  with  a 
spiral  valve  of  the  kind  present  in  certain  living  forms  of  fish.  In  the 
shark,  e.g.,  such  a  valve  extends  for  a  considerable  length  of  the  large 
intestine ;  in  the  dog  fish,  the  valve  is  limited  to  its  terminal  part. 
In  a  particularly  fine  coprolite  in  my  possession  the  spiral  line  is  so 
remarkably  clear  in  the  polished  cross  section,  in  consequence  of  its 
having  been,  in  places,  filled  in  with  iron  pyrites,  that  I  venture  to 
figure  it.  Microscopically,  it  exhibits  no  trace  either  of  concentric 
or  of  radial  striation. 

Mr.  R.  H.  Burne  and  I  were  able  to  reproduce  the  thing  artificially 
by  driving  soft  clay  along  the  intestine  removed  from  the  recently  dead 
dog-fish.  The  spiral  valve  in  this  fish  ceases  a  few  inches  from  the 
vent,  the  terminal  portion  of  the  gut  being  straight.  Somewhat'  soft, 
white  modelling  clay  was  forced  along  the  intestine  with  a  syringe,  as 
far  as,  and  into  the  straight  valveless  portion,  but  only  so  as  to  partially 
fill  it ;  a  second  mass  of  clay,  coloured  blue  with  French  ultramarine, 
was  now  introduced  from  above,  and  driven  onwards  so  as  to  completely 
distend  the  terminal  segment  of  the  gut.  The  parts  were  then  allowed 
to  become  quite  dry.  The  dried  intestine  having  been  peeled  off,  a 
transverse  section  of  the  lowest  mass  disclosed  a  thin  outer  layer  of 
white  clay,  and  a  central  mass  of  blue,  in  which  there  were  segments  of 
a  fine  spiral  of  white. 

1  It  may  be  pointed  out,  as  a  matter  of  nomenclature,  that  the  word  "  concretion  "  is  of 
wider  meaning  than  that  of  "calculus,"  and  does  not  necessarily  imply  any  inorganic 
deposition,  as,  for  example,  in  the  case  of  hair-balls.  "  Enteroliths,"  or  proper  calculi,  com- 
prise those  formed  in  any  part  of  the  intestine,  or  in  the  stomach. 
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Fig.  18. 

A  polished  transverse  section  of  a  coprolite,  showing  the  spiral  line  (filled  in 
places  with  iron  pyrites),  indicative  of  the  action  of  a  spiral  valve  with  which 
the  large  intestine  must,  therefore,  have  been  furnished.  There  are  no  traces  of 
radial  or  of  lamellar  striation.     (Natural  size.) 

Sectio  coprolithi  transversa  spiram  monstrans  causatam  valvulae  intestini 
actione.     (Magnitudinis  naturalis.) 


Fig.  19. 

A  cross  section  of  a  dried  clay  mass  from  the  lowest,  straight  part  of  the  gut 
of  a  dog-fish,  obtained  by  forcing  soft  modelling  clay  aloDg  the  intestine.  The 
spiral  disposition  so  shown  closely  reproduces  that  in  the  coprolite.  (Twice  the 
natural  size.) 

Scyllium  canicula  :  Sectio  transversa  spiram  monstrans  in  argilla  quae  in 
intestinum  rectum  desuper  pulsa  erat.     (Bis  magnificata.) 
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Coprolites  not  infrequently  (as  in  the  case  of  that  figured)  include 
fragments  of  ingested  bone  (which  have,  in  process  of  time,  acquired 
a  deep  black  colour)  ;  as  already  stated  enteroliths  are  unknown  in 
carnivora,  and  but  rarely  seen  in  omnivorous  animals. 

The  second  form  of  equine  concretion  contains  a  conspicuous  pro- 
portion of  organic  debris,  the  residues  of  vegetable  ingesta ;  largely,  but 
not  exclusively  oat-hairs ;  like  proper  enteroliths,  they  may  attain  a 
notable,  though  not  so  extreme  a  size. 

The  term  stercolith  should  be  reserved  for  such  mixed  forms ; 
amongst  farriers  they  are  known  as  dung  balls.  Their  exterior,  in  place 
of  being  smooth,  is  regularly,  and  coarsely  tuberculated  and  in  section 
the  phosphatic  deposition  does  not  form  regular  concentric  lamella3, 
but  has  an  extremely  coarse,  somewhat  undulatory  disposition  in  ill- 
defined  zones  which  are  incomplete  or  interrupted  in  their  circuit ;  the 
various  spaces  in  the  section,  like  the  pits  between  the  external 
tubercles,  are  filled  with  vegetable  debris.  It  must  be  admitted,  never- 
theless, that  the  proper  enteroliths  are  not  infrequently  admixed  with 
intestinal  debris,  although  still  constructed  after  a  different  manner 
from  those  last  described.  Thus,  besides  the  typical  forms  where  the 
entire  structure  is  compact  and  produced  directly  upon  a  foreign  body, 
there  are  others  in  which  a  large  well-defined  area  immediately  around 
the  nucleus  is  constructed  of  coarse,  radially  set,  crystalline  columns, 
with  wide  intervening  fissures  filled  with  fa?cal  debris  ;  whilst  in  the 
calculus  beyond  there  are  not  unusually  two  classes  of  broad,  alternating, 
sharply  defined  zones  ;  one,  compact  and  concentrically  striated,  and 
the  other  coarsely  striated  in  the  radial  direction,  and  of  somewhat 
open  texture  ;  furnished  with  narrow  radial  clefts  which  are  occupied 
with  intestinal  debris.  And  what  is  more,  in  microscopic  preparations 
made  from  the  most  unequivocal  and  compact  equine  enteroliths,  after 
decalcification  with  HC1,  a  certain  number  of  fragments  of  plant  tissue 
are  invariably  disclosed.  Like  the  normal  contents  of  the  colon  the 
plant  debris  included  in  enteroliths  gives  no  cellulose  reaction  with 
iodine  solution  followed  by  75  per  cent.  H2S04,  the  cellulose  element 
having  undergone  bacterial  digestion. 

In  one  of  the  proper  equine  enteroliths  in  the  College  collection 
3.2)  the  section  displays  a  single  broad  zone  in  the  midst  of  the  body, 
which  has  the  typical  construction  (or  want  of  construction)  shown  by 
the  stercolith — i.e.,  a  coarse,  somewhat  ill-defined,  undulating  belt, 
devoid  of  concentric  or  radial  striation,  and  honeycombed  with  cavities 
containing  vegetable  debris,  almost  entirely  of  oat-hairs. 
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There  is  a  second,  almost  identical;  and  in  another  (S.64),  still  more 
curiously,  one  hemisphere  is  constructed  after  the  manner  of  a  compact 
enterolith  ;  and  the  other,  as  a  typical  stercohth,  with  a  coarsely  tuber- 
culated  exterior  and  no  regular  internal  structure.  And  as  a  final 
combination,  there  is  a  stercolith  formed  upon  a  proper,  compact,  doubly 
striated  enterolith  the  size  of  a  hen's  egg  (P.6,c). 


Oat-hair  Concretions. 

The  objects  met  with  in  the  human  intestine  which  most  resemble 
the  stercoliths  of  the  horse,  are  the  concretions  resulting  from  the 
accumulation  of  oat-hairs.  One  of  the  first  recorded  examples  of  such 
is  contained  in  the  College  Museum,  and  is  sufficiently  interesting 
to  cite  briefly  for  its  bearing  upon  appendicular  concretions.  The 
specimen  (Xo.  2346'1,  Roy.  Coll.  Surg.)  consists  of  three  concretions 
of  irregular  form,  removed  after  death  from  the  transverse  colon. 
Of  one,  a  section  has  been  made  :  this  concretion,  which  in  its  chief 
diameter  measures  5  cm.  (2  in.),  is  coarsely  laminated,  and  consists 
of  alternating  zones  of  a  fine,  pale  yellow  felt,  and  phosphatic  material ; 
in  its  centre  there  is  a  plum  stone  which  serves  as  a  nucleus.  The 
felt  consists,  as  told  microscopically,  of  the  small  stiff  hairs  attached 
to  the  summit  of  the  oat.  The  free  surface  is,  for  the  most  part, 
invested  with  a  thin  layer  of  phosphate.  An  account  of  this  case 
is  published  in  the  Transactions  of  the  Royal  Society,  1822,  by  Mr. 
Children.  The  patient,  a  Lancashire  carpenter,  aged  19,  was  in  the 
habit,  during  the  hot  weather  of  July,  1814,  of  eating  unripe  plums  and 
swallowing  the  stones.  Some  months  afterwards  he  began  to  suffer 
from  abdominal  pain  and  diarrhoea.  A  hard,  circumscribed  mass  was 
discovered  on  one  side  of  the  abdomen.  After  death,  the  three 
concretions  were  found  closely  compacted  together  in  the  transverse 
colon.  His  usual  diet  was  milk  porridge  twice  a  day — viz.,  at  breakfast 
and  supper,  the  miik  being  thickened  with  oatmeal.  His  dinner 
usually  consisted  of  meat  and  potatoes,  with  oatcake.  In  the  afternoon 
he  ate  oat-bread  and  cheese ;  so  that  he  never  took  a  repast  without 
oatmeal  in  some  form.  Chemical  analysis  showed  the  inorganic 
material  to  consist  of  calcium  phosphate  and  ammonio-magnesium 
phosphate. 

The  recognition  of  vegetable  hairs  in  such  concretions  was  due 
to  Dr.  Wollaston,  Mr.  Gift,  the  first  conservator  of  the  College 
Museum    (1800-49)    having    suggested   that    they  were  from   the   oat, 
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which  proved  to  be  the  case.1  In  the  first  accounts  the  hairs  are 
described  as  pointed  at  both  ends :  this,  although  true  to  fact,  is  due 
to  their  slightly  expanded,  obliquely  set  bases  having  been  broken  off. 
In  section,  as  told  by  the  naked  eye,  they  consist  of  a  close  felt, 
of  pale  yellow  or  fawn  colour,  which  microscopically  is  composed 
of  stiff,  sharply  pointed,  vegetable  hairs.  These,  as  already  stated, 
are  the  setae  which  project  from  the  summit  of  the  oat.  If  the  ripe, 
dried  oat  is  dissected  under  water,  after  maceration  in  dilute  alcohol, 
on  removing  the  pair  of  unequal  glumes,  the  summit  will  be  seen 
to  bear  two   short  processes   which  are    the    stumps    of  the  withered 


Fig.  20. 

A  skiagram  of  half  of  the  largest  of  the  oat-hair  concretions  from  the  case 
("  Chambers")  referred  to  in  the  text,  showing  the  alternating  translucent  zones 
of  oat-hairs,  and  the  opaque  zones  of  calcium  and  ammonio-maguesium  phos- 
phate. In  its  centre  there  is  a  plum  stone  which  serves  as  a  nucleus.  The 
laminar  alternation  in  this  concretion  is  particularly  well  pronounced.  (Roy. 
Coll.  Surg.)     (Natural  size.) 

Concretio  bumana,  bisecta,  avenae  fructus  pilis  constructa,  e  colo  post 
mortem  extracta.  Monstrat  pictura  radiographica  zonas  pilorum  trauslucidas 
aliis  intermixtas  opacis,  ex  calcii  et  ammonio-maguesii  phosphate  constantibus. 
In  concretione  media  monstratur  fructus  nucleus  (Primus  domestica). 
(Magnitudinis  naturalis.) 

styles,  and  from  the  summit  around,  as  well  as  from  the  sides,  there 
project  a  conspicuous  number  of  stiff  hairs  set  with  a  parallel  direction 

1  Marcet,  "  Essay  on  Calculous  Diseases,"  1819,  p.  139. 
JY— 17 
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Fig.  21. 

The  fruit  ("  seed  ")  of  the  oat  on  the  left-hand  side,  and  of  the  wheat  on  the 
right,  enlarged  about  three  times,  showing  the  stiff,  parallel  hairs  which  arise 
from  the  summit  and  sides  of  the  oat,  and  from  the  summit  only  of  the  wheat. 
The  two  stumps  on  the  apex  of  each  are  the  remains  of  the  styles. 

Avenae  (in  parte  sinistra)  et  tritici  (in  parte  dextra)  fructus,  setas  monstrantes 
quibus  praediti  sunt.  Utriusque  apud  summam  stylorum  duorum  residua  pro- 
jiciuntur.     (Ter  magnificantur.) 


Fig.  22. 

A  piece  of  the  epidermis  stripped  from  the  pericarp  of  the  oat,  about  the 
summit,  showing  three  thick  walled  hairs,  the  expanded  bases  of  which  are 
intercalated  between  the  elongated  cells  composing  the  epidermis  ;  two  are 
shown  only  in  part.     (|  obj.) 

Epidermidis  lamella  de  avenae  fructu  detracta,  trium  setarum  monstrans 
bases  inter  cellulas  insertas. 
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upwards.  If  the  epidermis  which  invests  the  pericarp  is  detached, 
the  hairs  come  away  with  it,  their  expanded  bases  being  intercalated 
between  its  elongated  cells.  The  hairs  are  thick-walled,  sharply  pointed 
at  the  free  end,  and  have  an  expanded,  oblique  base  by  which  they 
are  securely  fixed  between  the  general  epidermal  cells.  The  obliquity 
of  the  base  allows  of  the  hairs  being  directed  vertically  in  spite  of  their 
fixation  at  the  sides  of  the  fruit.  A  microscopic  examination  of  the 
porridge  made  either  from  the  coarse  or  the  finer  kind  of  oatmeal 
will  always  disclose  a  certain  number  of  the  hairs,  or  their  fragments ; 
which,  being  composed  of  cutine,  resist  peptic  and  tryptic  digestion ; 
as  well  as  the  bacterial  digestion  which  takes  place  in  the  large  intestine 
of  the  human  subject. 


Pig.  23. 

The  bases  of  two  of  the  stiff,  thick-walled  hairs  from  the  pericarp  of  the  oat. 
The  obliquity  of  the  base  is  pronounced  ;  the  internal  cavity  opens  through  its 
centre ;  the  wall  of  the  base  is  devoid  of  the  canals  which  are  present  in  the 
hairs  from  wheat,     (i  obj.) 

Avenae  fructus  setarum  duarum  bases,  obliquae  atque  paululum  expansae. 

Very  similar  hairs  occur  on  the  wheat  grain,  although  they  are 
not  so  long,  and  consequently  do  not  arrest  attention ;  they  are 
limited  to  a  broad  area  at  the  summit,  which  presents,  centrally,  the 
stumps  of  the  two  withered  styles.  Microscopically  the  hairs  differ 
from  those  on  the  oat,  in  that  the  expanded  and  oblique  base  is 
traversed  by  a  few  short  canals.  A  microscopic  examination  of  wheaten 
flour,  even  of  the  finest  steel-milled  kind,  will  show  the  presence 
of  a  certain  number  of  the  hairs,  either  intact  or  fragmentary.  By 
the  difference  referred  to,  it  is  easy  to  recognize  the  presence  of  both 
kinds  of  hairs  in  appendicular  concretions. 
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The  oat-hair  concretions  in  the  College  collection,  of  which  the 
location  is  recorded  were,  as  might  have  been  anticipated,  from  the 
large  intestine,  since  only  the  indigestible  elements  of  the  food  are 
allowed  by  the  ileo-colic  sphincter  to  pass  through  the  ileo-colic  valve  ; 
and  in  the  small  intestine  such  hairs  would  be  distributed  through 
more  diffluent  contents  and  less  liable  to  aggregate.  Of  the  eighteen 
examples  from  different  cases,  in  the  human  subject,  in  seven  it  is 
recorded  that  the  concretions  were  either  removed  from,  or  passed  by, 
the  rectum.  In  specimen  1. 10,  however,  a  collection  of  such  concretions 
was  found  in  the  ileum ;  and  the  following  is  an  additional  example 
of  a  similar  location  : — 


Fig.  24. 

The  bases  of  two  hairs  from  the  summit  of  the  wheat  fruit,  showing  the 
oblique,  expanded  base,  the  wall  of  which  is  traversed  by  a  few  short  canals,  and 
in  this  differs  from  the  hairs  of  the  oat.     (|  obj.) 

Tritici  fructus  setarum  duarum  bases  ;  obliquae,  paululum  expansae,  atque 
canalibus  paucis  perforatae. 


(No.  2348"1,  Koy.  Coll.  Surg.)  The  concretion,  which  has  a  chief 
diameter  of  45  cm.  (If  in.)  was  successfully  removed  from  the  small 
intestine  of  a  boy  who  had  for  three  years  suffered  from  abdominal 
pain,  lately  accompanied  with  recurrent  haemorrhage  from  the  bowel : 
at  the  operation  the  concretion  was  found  in  the  small  intestine,  and 
lying  close  to  the  liver :  it  was  removed  through  a  longitudinal  incision 
the  bowel  being  afterwards  sutured.  The  boy,  who  was  employed 
in  a  poulterer's,  was  in  the  habit  of  wetting  his  fingers  in  his  mouth 
when  plucking  birds,  and  in  the  College  catalogue  it  was  stated  that 
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the  concretion  consisted  of  feather  down  :  a  re-examination  shows  that 
this  is  not  the  case,  but  that  the  material  is  solely  of  oat-hairs. 

From  a  study  of  the  entire  series  from  the  human  subject,  eighteen 
m  number,  the  following  general  statements  may  be  educed.  As  to 
number,  they  may  be  single ;  or  multiple,  three  or  more  ;  in  one  case 
the  patient  had  voided  several  smaller,  before  the  one  which  is 
preserved,  was  extracted  per  anam.  In  form  they  may  be  spherical, 
oval,  lenticular,  irregularly  tuberculated,  pyramidal :  all  are  represented. 
The  largest,  which  is  pyramidal  in  form,  measures  6  cm.  (2§  in.)  in 
chief  diameter.  The  pyramidal  are  distinctly  facetted,  and  were 
evidently  components  of  groups.  In  one  instance  two  appear  to  have 
become  cemented  together.  They  are,  if  not  admixed  with  phosphate, 
extremely  light,  and  of  pale  brown  or  fawn  colour.  In  nearly  every 
instance  a  fruit-stone  has  served  as  a  nucleus  upon  which  the  deposition 
has  taken  place.  In  section  they  may  present  no  trace  of  laminar  or 
other  structure  ;  or  they  may  be  laminated  from  the  interposition  of 
concentric  lines  of  phosphatic  material.  The  magnesium  phosphate, 
which  is  generally  present  in  the  inorganic  constituent  is  probably 
derived  from  the  vegetable  ingesta. 

Concretions  of  oat  or  of  other  vegetable  hairs  have  been  taken  from 
the  alimentary  canal  of  various  kinds  of  animals  ;  as  illustrated  by 
numerous  specimens  in  the  College  collection. 

As  will  be  pointed  out  later,  the  common  form  of  appendicular 
concretion  consists  solely  of  vegetable  residua ;  but  I  have  not  come 
across  any,  and  know  of  none,  constructed  solely  of  oat  hairs,  and  so, 
comparable  with  those  met  with  in  the  colon ;  although  such  hairs 
occur  at  times  in  conspicuous  numbers  in  concretions  from  the  human 
appendix,  as  they  do  in  the  equine  stercoliths  already  described.  The 
felting  of  the  hairs  which  is  so  striking  in  oat-hair  concretions  can 
only  be  matched  by  that  of  the  animal  hairs  which  compose  the  hair- 
balls  from  the  stomachs  of-  ruminant  cattle,  like  the  goat  and  ox,  and 
which  arise  from  the  habit  these  animals  have  of  licking  their  coat.  In 
the  concretions  of  human  hair  from  the  human  stomach,  felting  is 
rendered  impossible  by  the  length  of  the  hair.  The  process  is  shows 
to  a  lesser  degree  than  in  ruminants,  in  a  huge  hair-ball  from  the  College 
collection  (0.62),  which  was  taken  from  the  stomach  of  an  alligator 
found  in  a  dying  condition  on  the  bank  of  the  Amazon,  Brazil.  It 
measures  30"5  cm.  (12  in.)  in  diameter,  and  consists  of  loosely  felted 
stiff  animal  hairs.  The  hairs  were  not  identified,  though,  from  a 
comparison  with  those  of  the  capybara,  it  was  clear  they  did  not  come 
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from  that  animal.  But  the  two  most  perfect  examples  of  felting  in  the 
College  museum  are  the  following  : — 

(No.  2298'1,  Koy.  Coll.  Surg.)  Two  light,  compact  masses  of  felt, 
passed,  with  others,  by  a  boa  constrictor  which  swallowed  the  blanket 
usually  supplied  as  a  covering.  They  are  accurately  articulated,  and  the 
facets  on  the  free  end  of  each  show  that  further  formations  were 
passed  with  them.  The  upper  is  6'5  cm.  (2J  in.)  in  its  longitudinal 
axis  ;  the  lower  about  half  of  this.  In  the  horizontal  plane  each  is 
circular,  about  7"5  cm.  (3  in.)  in  diameter,  and  is  moulded  to  the  form 
of  the  intestinal  canal. 

(No.  2258'1,  Roy.  Coll.  Surg.)  A  somewhat  oval,  buff-coloured 
concretion,  13  cm.  (5  in.)  in  chief  diameter.  It  is  extremely  light, 
and  consists  solely  of  paper  pulp.  The  concretion  was  taken  from  the 
stomach  of  a  goat  that  had  been  killed  for  consumption,  the  animal 
being  fat  and  healthy.  The  donor  stated  that  the  goats  at  Kalgoorlie 
(Australia),  where  the  animal  was  killed,  are  particularly  fond  of 
eating  paper. 

Enteroliths :  Human. 

In  the  human  subject  proper  intestinal  calculi,  or  enteroliths,  formed 
within  the  lumen  of  the  intestine,  are  very  rare.  There  are  but  three 
in  the  College  collection,  and  two  of  these  have  been  produced  upon 
nuclei.     They  are  as  follow  : — 

(No.  2349*1,  Eoy.  Coll.  Surg.)  Half  of  an  oval  calculus,  3'8  cm. 
(lh  in.)  in  chief  diameter,  which  was  removed  from  the  rectum.  In  its 
centre  is  a  plum-stone  upon  which  the  concretion  has  formed.  As 
shown  in  the  divided  surface  it  is  constructed  of  a  series  of  closely 
apposed,  radially  set,  crystalline  cones,  which  are  regularly  crossed  by 
fine  transverse  striae,  the  whole  appearance  closely  resembling  that  of 
a  calculus  of  calcium  oxalate,  the  deep  brown  colour  of  which  it  also 
reproduces.  Its  exterior  is  lowly  nodulated,  or  granular,  from  the 
projection  of  the  growing  bases  of  the  cones  ;  scattered  over  it  are 
a  certain  number  of  crystals  which  consist  of  ammonio-magnesium 
phosphate,  their  unusual  whiteness  (or  efflorescence)  being  due  to  loss 
of  the  water  of  crystallization.  Chemical  examination  shows  that  the 
calculus  consists  solely  of  magnesium  phosphate,  without  any  trace  of 
calcium  oxalate.  The  calculus  was  extracted  from  the  rectum  of  a  man, 
aged  50,  who  complained  of  constant  diarrhoea  and  frequent  desire  to 
evacuate  the  bowel  ;  it  was  withdrawn,  though  with  some  difficulty,  by 
means  of  stout  lithotomy  forceps.     The  specimen   is  briefly  recorded, 
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but  without  chemical  examinatiou,  by  Mr.  E.  H.  Fenwick.1  This,  in 
the  human  subject,  is  so  extremely  rare  a  form  of  enterolith  that  I 
venture  to  insert  a  figure  of  it.     It  stands  alone  in  the  unique  collection 


Fin.  25. 

The  human  intestinal  enterolith  of  magnesium  phosphate,  referred  to  in  the 
text,  showing  its  laminar  and  radially  crystalline  construction,  and  its  granular 
or  tuberculated  surface.  In  its  centre  there  is  a  plum-stone  which  has  served  as 
its  nucleus.     ('2349-1,  Roy.  Coll.  Surg.)     (Natural  size.) 

Enterolithus  per  hominis  auum  extractus.  E  magnesii  phosphate  solum 
constat  ut  calculi  quidam  in  animalium  intestino  nonnunquam  reperti.  In 
concretione  media  includitur  fructus  nucleus  (Prunus  domestica). 


Fi...  26. 

A    skiagram   of    the    same    enterolith  ;    like   calcium   phosphate,    magnesium 

phosphate  filters  off  the  rays.     (Natural  size.) 

Ejusdem  enterolithi  pictura  radiographica.     Per  magnesii  pho.'-phatem  ex  qua 
calculus  solum  constat  radii  vix  pcrcolantur.     (Magnitudinis  naturalis.) 

1  Trans.  Path.  Soc,  1886,  xxxviii,  p.  261. 
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of  calculi  in  the  College  Museum,  which  contains  no  less  than  sixteen 
examples  of  this  kind  from  the  lower  animals.  These  have  the  same 
coloration  and  intimate  structure,  though  externally  they  are  more 
coarsely  tuberculated.  The  regularity,  coarseness,  and  flattened 
character  of  the  tuberculation  have  led  to  these  concretions  being  named 
"  Ehinoceros  bezoars."  The  term  "  bezoar,"  which  is  of  Eastern  origin, 
has  been  applied  to  every  kind  of  gastric  or  intestinal  calculus  coming 
from  the  lower  animals.  Those  of  magnesium  (di)  phosphate  in  the  College, 
are  spherical  or  oval  in  form,  and  range  from  the  size  of  a  golf-ball  to 
that  of  a  tennis-ball.  Some  of  them  (T8,  9,  10,  14,  16)  show  a  nucleus 
— viz.,  an  acorn,  the  remains  of  some  seed,  a  pebble,  a  pebble,  a  small 
mass  of  vegetable  matter.  They  are  probably  all  from  herbivora,  or  omni- 
vora,  the  magnesium  phosphate  being  furnished  by  vegetable  iDgesta. 
The  object  of  excluding  calcium  oxalate  from  its  composition  is  that 
enteroliths  of  this  substance  likewise  occur  in  herbivora,  and  as  I  have 
long  since  pointed  out,  the  discovery  of  such  in  the  human  subject  may 
be  anticipated  in  consequence  of  the  spread  of  vegetarianism ;  for  the 
calcium  oxalate  in  such  enteroliths  is  primarily  derived  from  that 
contained  in  vegetable  ingesta.  The  enteroliths  of  calcium  oxalate  in 
the  College,  resemble  structually,  and  in  their  external  characters,  the 
smooth,  polished  forms  of  similar  calculi  from  the  pelvis  of  the  kidney 
or  urinary  bladder,  or  from  cysts  within  the  renal  substance ;  and 
display  on  section,  to  the  naked  eye,  a  concentric  lamination,  the 
lamellae,  as  told  in  microscopic  sections,  being  composed  of  cones  of 
long  transparent  crystalline  forms,  the  bases  of  which  correspond  with 
the  external  limit  of  the  lamella?.  In  all  of  those  in  the  College  (five 
in  number),  there  is  a  conspicuous  nucleus  consisting  of  vegetable 
debris — fibre  and  hairs. 

The  finest  example  comes  from  the  collection  of  Sir  Hans  Sloane 
and  was  catalogued  as  "  An  Elephant  Bezoar  " :  it  is  almost  spherical, 
12  cm.  (If  in.)  in  diameter,  and  of  a  pale  fawn  colour.  The  largest  of 
all  is  chemically  less  pure,  and  contains  only  66  per  cent,  of  calcium 
oxalate,  the  rest  being  chiefly  calcium  carbonate  :  of  oval  form,  it 
measures  in  the  longer  axis  16  cm.   (6i  in.) 

The  second  human  enterolith  in  the  College  is  :  (No.  '2606A,  Roy. 
Coll.  Surg.).  An  irregularly  oval  calculus  5  cm.  (2  in.)  in  chief 
diameter,  which  was  removed  from  the  rectum  of  a  lady,  aged  69,  from 
whom  a  concretion  had  previously  been  extracted.  The  large  central 
cavity  now  present  in  it,  was  filled  with  a  crumbling  material  mixed 
with  large  glistening  crystals   (ammonio-magnesium   phosphate),  some 
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of  which  still  project  from  its  sides.  The  peripheral,  remaining,  part 
which  has  a  thickness  of  7  mm.  is  of  a  light  brown  colour,  somewhat 
coarsely  laminar,  and  crossed  by  the  radial  stria?  indicative  of  crystalline 


Fig.  27. 

The  second  human  enterolith  (2606A,  Roy.  Coll.  Surg.)  described  in  the  text. 
(Natural  size.) 

Enterolithus  per  mulieris  anum  extractus.  Ex  ammonio-magnesii  phosphate 
cum  calcii  phosphate  commixta  constat.  Calculus  substantia  fragili  et  crystallis 
magnis  intus  impletus  est.     (Magnitudinis  naturalis.) 


Fig.  28. 

The  third  enterolith  described  in  the  text ;  consisting  of  large  crystals  of 
ammonio-magnesium  phosphate,  formed  upon  part  of  a  tooth  which  had  been 
accidentally  swallowed  many  years  previously.  (2350-l,  Roy.  Coll.  Surg.) 
(Natural  size.) 

Enterolithus  sive  calculus  intestiualis  per  anum  dejectus.  Ex  crystallis 
ingentibus  ammono-magnesii  phosphatis  construitur.  In  calculo  medio  mon- 
stratur  unus  e  dentibus  incisoribus  quern  glutiverat  aeger.  (Magnitudini> 
naturalis.) 
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structure.  It  is  composed  partly  of  organic  matter,  the  inorganic 
consisting  of  ammonio-magnesium  phosphate,  with  a  trace  of  calcium 
phosphate :  no  oxalate  is  present. 

The  third  and  last  example  in  the  College  Museum  (No.  2350*1)  is : 
An  intestinal  calculus  4'5  cm.  (If  in.)  in  its  chief  diameter,  which  was 
passed  per  anum.  Its  exterior  is  highly  irregular  and  composed  of  large 
crystals  arranged  in  coarse  fasciculi  devoid  of  any  orderly  disposition. 
Portions  have  been  removed  to  display  the  fragment  of  an  incisor  tooth 
which  forms  the  nucleus  of  the  concretion.  The  crystals  consist  of 
ammonio-magnesium  phosphate,  their  whiteness  being  due  to  the  loss 
of  water  of  crystallization.  The  calculus  was  passed  naturally  by 
a  woman,  aged  70,  who  had  for  many  years  suffered  from  constipation. 
The  presence  of  the  tooth  was  explained  by  the  fact  that  sixteen  years 
previously  one  of  her  upper  central  incisors  had  been  broken  off,  and 
that  she  had  swallowed  the  fragment  ;  the  stump  of  this  tooth  was  still 
in  position.1  The  chemical  composition  of  this  calculus,  ammonio- 
magnesium  phosphate,  is.  like  that  of  the  two  preceding,  matched  by 
some  of  the  equine  and  other  animal  forms ;  the  source  of  the 
magnesium  phosphate  or  of  the  ammonio-magnesium  phosphate  being 
furnished  by  vegetable  ingesta  :  the  inorganic  salts  of  the  succus 
entericus  amount  only  to  0'8  per  cent,  of  the  secretion,  and  would  be 
inadequate  to  produce  such  voluminous  calculi. 

Appendicular  Concretions. 

Passing  on  now  to  appendicular  concretions.  These  may  be  divided 
into  (1)  enteroliths,  or  proper  calculi ;  and  (2)  stercoliths,  or  phosphatic 
depositions  admixed  with  faecal  material.  Biliary  calculi  which  have 
entered  the  appendix  have,  of  course,  to  be  eliminated  from  the  true 
forms.  In  the  College  Museum  there  is  an  excised  appendix  (presented 
by  Dr.  H.  A.  Lediard)  which  contains  two  such  calculi,  about  the  size 
of  hemp-seeds,  and  of  deep  black  colour ;  a  third  was  used  to  confirm, 
chemically,  the  macroscopic  diagnosis.  The  appendix  was  removed  in 
an  acutely  inflamed  and  gangrenous  condition,  from  a  man  aged  47. 
The  donar  had  previously  removed  another  appendix,  which  was  found 
to  contain  some  turbid  mucus  and  eleven  small  calculi  of  varying  sizes, 
from  that  of  a  pea  to  the  head  of  a  large  pin ;  they  were  black  in  colour, 
somewhat  soft,  and  facetted,  and  chemically  consisted  of  cholesterin  and 
bile   pigment.2     Such   an   occurrence  is  alluded  to  by  several  writers. 

1  H.  W.  G.  Mackenzie,  Trans,  rath.  Soc,  1892,  xliii,  p.  70. 
-  H.  A.  Lediard,  Lancet,  January  12,  1907. 


Pathological  Section  81 

In  his  "Treatise  on  Cholelithiasis"  (1892;  and  New  Sydenham  Society's 
translation,  1896),  Naunyn  has  given  all  the  cases  recorded  up  to  that 
date.  Dr.  Lediard's  two  are  additions  to  the  list,  as  is  also  that  recorded 
by  Mr.  Mayo  Robson,  in  which  perforation  of  the  appendix  followed 
the  lodgement  of  a  gall-stone  in  it.1  Such  calculi  might,  of  course, 
serve  as  nuclei  for  proper  appendicular  concretions. 

Appendicular   Enteroliths  or  Proper  Calculi. 

Of  a  true  enterolith  or  proper  calculus  from  the  appendix— unmixed, 
i.e.,  with  faecal  material — I  know  of  no  pure  example  ;  nothing,  that 
is  to  say,  strictly  comparable  to  the  enteroliths  met  with  in  the  human 
intestine,  or  in  that  of  the  lower  animals.  The  sole  specimen  which 
I  have  had  the  opportunity  of  examining  is  the  following,  and,  as 
will  appear,  it  is  of  a  mixed  kind  :  centrally,  stercolith ;  peripherally, 
enterolith.  A  reference  to  the  equine  forms  of  intestinal  concretions 
already  described  brings  out  the  interesting  fact  that  amongst  these, 
mixed  forms  may  be  met  with ;  in  the  College  collection  there  are  two 
such  in  which  a  broad  stercoraceous  and  partially  calcified  zone  occurs 
in  the  mid  substance  of  a  proper  compact  calculus  or  enterolith  ;  and  a 
third,  in  which  one  hemisphere  has  the  structure  of  an  enterolith,  and 
the  other  that  of  a  stercolith. 

The  specimen  from  the  human  appendix  (No.  2559E,  Roy.  Coll. 
Surg.)  is  half  of  a  somewhat  oval  calculus,  1"2  cm.  (£  in.)  in  longer 
diameter,  which  was  taken  out,  together  with  a  second  of  about  the 
same  size,  from  an  excised  appendix,  the  wall  of  which  was  thickened 
and  indurated  from  chronic  inflammation.  Its  external  surface  is 
irregularly  nodulated,  and  the  consistence  unusually  hard.  In  the 
median  section  there  is  displayed  a  double  structure.  Centrally  it  is  of 
loose  crumbling  consistence,  and  has  the  imperfect  lamination  and  dirty 
white  colour  of  the  common  appendicular  stercolith.  Beyond  this  oval 
centre  the  structure  is  hard,  very  compact,  and  of  pure  white,  with  a 
reflecting  or  polished  surface ;  and  it  exhibits  a  regular,  close  concentric 
or  undulating  striation  corresponding  with  the  elevations  or  tubercles 
which  project  from  the  exterior.  The  demarcation  between  the  two 
parts  is  fairly  abrupt ;  the  second  deposition  is  thinner  at  the  poles  than 
elsewhere.  No  nucleus  is  present.  Scrapings  of  the  friable  central 
portion  yield  CO.,  when  treated  with  HO  beneath  the  microscope,  the 
residues  consisting  of  plant  debris. 

1  Lancet,  December  29,  190G. 
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A  chemical  examination  of  the  second  calculus,  by  Mr.  L.  S.  Dudgeon, 
showed  it  to  contain  as  bases,  calcium  and  magnesium  ;  and  as  acids, 
carbonic,  phosphoric,  and  oxalic.  An  inquiry  into  the  usual  dietary 
of  the  patient,  a  policeman,  showed  that  he  wTas  a  hearty  consumer 
of  meat  and  vegetables,  but  not  a  vegetarian. 


Fig.  29. 

(A)  Half  of  the  mixed  specimen  of  stercolith  and  enterolith  described  in  the 
text.  Centrally  it  is  of  crumbling  consistence,  imperfectly  laminated,  and  has 
the  characters  of  a  common  stercolith.  Beyond  this  the  structure  is  hard  and 
compact,  and  is  marked  with  an  undulating  lamination  in  correspondence  with 
the  tubercles  on  the  exterior.  Chemically  it  consists  of  calcium  and  magnesium 
bases,  in  combination  with  carbonic,  phosphoric,  and  oxalic  acids.  (B)  As 
viewed  exteriorly.     (Enlarged  twice.) 

Appendicis  calculus  sive  enterolithus  generis  raro  reperti.  In  concretione 
media  structura  ex  calcii  salibus  constat  cum  substantia  faecali,  ut  solet, 
commixtis :  structura  autem  aliter,  bene  compacta,  alba,  atque  laminata. 
Calculi  superficies,  tuberculata.  Scrutatio  chemica  demonstrat  bases,  calcium  et 
magnesium  ;    acida,  carbonicum,  phosphoricum,  oxalicum.     (Bis  magnificatur.) 


Fig.  30. 

A  skiagram  of  one  half  of  the  same  appendicular  concretion.     The  salts  in  the 
compact  periphery  have  filtered  off  the  rays.     (Natural  size.) 

Ejusdem  enterolithi  appendicularis  pictura  radiographica.     (Magnitudinis  naturalis.) 


Appendicular  Concretions :    Multiplicity  and  Articulation. 

The  multiplicity  and  articular  facetting,  so  familiar  in  biliary  calculi, 
are  but  seldom  met  with  in  appendicular  concretions.  I  can  recount 
some  four  examples,  two  of  the  concretions  from  the  first  of  which 
are  figured  below. 
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A  second  instance  was  furnished  by  an  appendix  removed  after 
death  :  the  two  concretions  it  contained  were  articulated  end  to  end, 
and  measured  0'6  cm.  transversely,  and  25  cm.  in  their  combined 
length.  They  are  again  referred  to  in  the  group  of  concretions  without 
nuclei.1 

A  third  example  is  No.  1107N.,  St.  Thomas's  Hospital,  an  appendix 
excised  from  a  woman  aged  30,  who  had  suffered  from  several  attacks 
of  abdominal  pain,  which  invariably  started  in  the  epigastrium  and  was 
attributed  to  indigestion.  When  admitted  there  was  an  acutely  tender 
spot  in  the  right  iliac  fossa,  the  suprajacent  skin  being  hyperaesthetic. 
Its  distal  half  is  dilated  and  partly  rilled  with  two  laminated  con- 
cretions which  are  in  contact ;  others  have  fallen  out  from  the  dilated 
portion  beyond. 

And  the  fourth  instance  is  No.  1107C,  St.  Thomas's  :  a  vermiform 
appendix  in  which  lie  three  articulated  concretions,  the  largest  15  cm. 


e  Q 


Fig.  31. 

Two  of  a  group  of  four  facetted  appendicular  concretions  ;  the  laminated 
section  shown  highest  is  that  of  the  lesser  of  the  two  below.  Their  biliary 
nature  was  excluded  by  chemical  examination.  They  were  from  the  partly 
gangrenous  appendix  excised  by  Dr.  H.  A.  Lediard,  from  a  girl,  aged  8,  and  are 
again  referred  to  in  the  group  of  concretions  devoid  of  nuclei.     (Natural  size.) 

Appendicis  concretiones  articulatae.     (Magnitudiuis  naturalis.) 

in.)  in  chief  diameter.  During  its  excision  it  was  found  extensively 
adherent  to  the  small  intestine. 

Multiplicity  does  not,  of  course,  necessarily  involve  contact,  and  so, 
articular  facetting. 

In  some  cases,  lastly,  a  mesial  section  will  show  that  the  concretion 
is  compound — i.e.,  has  been  formed  upon  more  than  a  single  centre. 

1  The  most  remarkable  instance  of  multiplicity  accompanied  with  facetting,  amongst 
urinary  calculi  is,  perhaps,  in  St.  Thomas's  Hospital  Museum.  The  calculi  are  137  in 
number,  and  others  had  been  passed  spontaneously.  They  were  removed  suprapubically 
from  a  man  aged  75,  and  consist  of  ammonium  urate.     The  largest  is  1-5  cm.  in  diameter. 
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Appendicular  Concretions :  Fracture. 

The  occurrence  of  fracture  in  an  appendicular  concretion,  during 
life,  I  have  met  with  but  once ;  and  that,  in  a  concretion  of  the  common 
kind,  but  remarkable  for  its  length.  The  appendix  was  excised  from  a 
male  patient  whose  symptoms,  violent  general  abdominal  pain,  dated 
from  the  preceding  day.  There  were  flakes  of  lymph  on  the  peritoneum  ; 
the  concretion  lay  in  the  distal  end,  and  had  not  led  to  perforation. 
The  fissures,  shown  in  the  accompanying  figure,  were  disclosed  only 
after  the  surface  had  been  gently  scraped  away  under  water,  in  the 
usual  way  I  adopted  for    all    such    examinations ;    and    they  reached 


Fig.  32. 

The  concretion  described  in  the  text,  showing  an  incomplete  fracture  which 
has  occurred  during  life.  The  fissures,  which  penetrated  almost  to  the  centre, 
are,  for  the  sake  of  clearness,  shown  as  dark  lines,  but  were  really  filled  with 
a  soft  white  material  which  microscopic  examination  showed  to  be  largely 
bacterial.  The  concretion  had  been  placed  in  formol  solution  immediately  after 
its  removal.  The  fracture  was  disclosed  only  after  the  removal  of  the  surface, 
which  was  carried  out  as  usual  by  gently  scraping  the  concretion  under  water. 

Appendicis  concretio  insigniter  elongata,  atque  in  parte  fracta.  Fissurae 
omnes  substantia  impletae  sunt  molli  et  alba  e  bacteriis  praecipue  constanti. 
(Magnitudinis  naturalis.) 

almost  to  the  centre.  They  were  accurately  filled  with  a  soft  white 
material  which  microscopic  examination  showed  to  consist  of  bacteria 
associated  with  a  finely  granular  basis.  The  concretion  was  devoid  of 
any  differentiated  nucleus.      The  fracture  in   this  case  cannot  rightly 
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be  called  spontaneous,  for  it  was  doubtless  due  to  some  external  pres- 
sure, or  to  some  sudden  flexion  of  the  appendix  ;  and  its  occurrence 
from  such  a  cause  must,  apparently,  be  connected  with  the  unusual 
length  of  the  concretion. 

The  spontaneous  fracture  of  urinary  calculi  is  a  phenomenon  too 
well  known  to  need  more  than  mention,1  and  is  attributable  not  to 
compression,  but  to  the  physical  changes,  swelling  or  shrinkage,  of  the 
matrix  or  animal  basis  of  the  calculi,  which  leads  either  to  delamination, 
or  to  their  disruption  in  wedge-shaped  fragments,  for  both  forms  of 
fracture  occur.  An  occurrence  more  akin,  however,  to  that  which 
has  taken  place  in  the  appendicular  concretion,  is  the  fracture  of  a 
calculus  in  the  gall-bladder,  of  which  a  very  few  instances  have  been 
recorded.  There  is  one  such  in  the  museum  of  St.  Thomas's  Hospital 
(No.  1401)  :  A  gall-stone  with  six  fragments  of  the  same,  taken  after 
death  from  the  gall-bladder ;  the  edges  of  the  several  pieces  are 
smoothly  rounded,  showing  that  the  fracture  took  place  some  time 
before  death.  From  a  woman,  aged  66,  who  had  complained  occasionally 
of  pain  and  tenderness  in  the  right  hypochondrium.  Here  the  com- 
paratively exposed  position  of  the  gall-bladder,  and  the  somewhat  friable 
character  of  the  calculus  concur  to  render  such  a  result  possible  from 
external  violence. 

Appendicular  Concretions  :   With  Nuclei. 

In  conducting  examinations  with  the  object  of  discovering  a  nucleus 
(when  this  is  not  obvious  externally),  the  method  adopted  was  to 
incubate  the  concretion,  whether  previously  dried  or  not,  in  dilute 
alcohol,  at  37° C,  for  many  days,  in  a  closed  test-tube;  and  then  to 
investigate  it  under  water,  by  rotating  it  with  one  pair  of  forceps,  and 
gently  scraping  or  delaminating  it  with  another,  the  whole  proceeding 
being  viewed  through  a  lens.  By  this  means,  also,  the  consistence  and 
degree  of  lamination,  &c,  can  be  observed  ;  and  microscopic  preparations 
can  be  made  at  any  stage  of  the  procedure.  The  simple  method  of 
cutting  through  a  concretion,  especially  if  dried,  in  search  of  a  nucleus, 
is  unreliable  for  proving  a  negative,  although  it  is,  of  course,  effective 
if  the  nucleus  is  of  a  gross  kind.  The  following  series  may  serve  to 
illustrate    such    as    contain    some    foreign   body  as  a   nucleus.     In  the 

'  W.  M.  Ord,  "Influence  of  Colloids  upon  Crystalline  Form,"  p.  93,  where  references  are 
made  to  cases  also  observed  by  others;  S.  G.  Shattock,  "The  Microscopic  Structure  of 
Unite  Calculi,"  Proc.  Roy.  Soc.  Med.,  L913,  vi  (Path.  Sect.),  p.  1,  where  the  occurrence  of 
microscopic  fractures,  repaired  by  subsequent  deposition,  is  referred  to. 
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College  collection  there  are  two  concretions,  from  different  cases,  which 
have  formed  upon  pins. 

Pin  (Xo.  '23551,  Roy.  Coll.  Surg.). — A  fusiform  calculus  1*5  cm. 
(|  in.)  which  has  formed  upon  a  pin,  and  was  removed  after  death  from 
the  vermiform  appendix.  From  a  child,  aged  6,  who  was  seized  whilst 
at  school,  with  pain  in  the  abdomen,  vomiting  and  diarrhoea;  she  was 
somewhat  better  on  the  day  following,  but  died  suddenly  on  the  third 
dav  of  illness.  The  appendix  after  death  was  found  in  a  sloughing 
condition,  and  with  the  calculus  shown  within  it.  Douglas's  pouch  was 
filled  with  fluid  faeces,  which  were  shut  in  by  adhesions  of  the  omentum 
and  small  intestine. 

Pin  (No.  2356*1,  Roy.  Coll.  Surg.). — An  oval  calculus,  2  cm.  (f  in.) 
in  its  longer  diameter,  from  a  vermiform  appendix  ;  in  its  centre  there 
is  a  pin  upon  which  the  concretion  has  formed.  The  appendix  was 
removed  from  a  man,  aged  25,  who  was  admitted  with  a  twenty-four 
hours'  history  of  acute  pain  in  the  right  iliac  fossa,  accompanied  with 
vomiting.  It  was  found,  at  the  operation,  to  be  gangrenous  and 
perforated ;  its  apex  was  firmly  buried  in  the  lumbar  muscles,  and  in 
this  was  contained  the  concretion  shown. 

Pellet  of  Lead  or  Solder  (Xo.  2357-1,  Roy.  Coll.  Surg.).— A  small 
oval,  finely  laminated  concretion  about  the  size  of  a  pea,  which 
was  taken  from  an  excised  appendix.  The  upper  end  has  been 
removed  to  expose  part  of  a  pellet  of  lead  or  solder  which  forms  its 
nucleus,  and  makes  up  the  chief  bulk  of  the  mass.  Chemically  the 
concretion  consists  of  phosphate  and  carbonate  of  calcium.  The 
appendix  was  removed  from  a  man,  aged  48,  an  electrician,  whose  only 
attack  of  appendicitis  was  that  for  which  the  operation  was  carried  out. 
Although  the  encrusting  material,  which  is  in  but  small  amount,  is 
more  finely  laminated  and  more  translucent  than  is  usual  in  appendi- 
cular concretions,  a  microscopic  examination  shows  that  it  does  not 
consist  solely  of  inorganic  material  (calcium  carbonate  and  calcium 
phosphate),  but  includes  a  certain  amount  of  plant  debris. 

Small  Shot  (Xo.  2559*1,  Roy.  Coll.  Surg.). — Five  small  shot  which 
were  taken  out  of  an  excised  vermiform  appendix ;  they  were  embedded 
in  a  large  fascal  concretion.  The  appendix  presented  an  extensive 
gangrenous  perforation. 

Grain  of  Wheat  (Xo.  1104,  St.  Thomas's). — A  perforated  appendix 
removed  by  operation  from  a  boy,  aged  8.  The  perforation  was  caused 
by  the  entrance  of  a  grain  of  wheat,  which,  encrusted  with  faecal 
material,  formed  a  concretion  rather  larger  than  a  pea.  Death  occurred 
from  general  peritonitis. 
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Seeds  of  Baspberrtj,  Strawberry  and  Fig  (No.  2354*1,  Roy.  Coll. 
Surg.). — This  appendix  has  already  been  referred  to  as  one  containing 
multiple  concretions  (No.  1107N,  St.  Thomas's).  Examination  of  the 
largest,  13  cm.  in  chief  diameter,  disclosed  the  presence  of  a  nucleus 
proportionate  in  length  to  the  oval  form  of  the  concretion,  and  consisting 
of  a  group  of  eleven  closely  packed  fruit  seeds,  embedded  in  a  scanty 
amount  of  dark  brown  faecal  material  ;  beyond  which  the  concretion 
was  of  lighter  colour,  and  laminar  construction.  Of  the  seeds,  five 
were  flattened,  oval,  and  larger  than  the  rest,  the  pattern  of  fine 
ridges  on  their  surface  proving  them  to  be  either  from  the  raspberry 
or  blackberry;  of  the  others,  five  were  flattened  and  reniform,  and 
corresponded  with  those  of  the  strawberry;  the  eleventh  was  pale 
yellow,  oval,  bluntly  pointed,  and  from  the  fig.  The  appendix  was 
excised  from  a  woman,  aged  30,  who  had  suffered  from  several  attacks 
of  abdominal  pain  which  invariably  started  in  the  epigastrium.  When 
admitted  there  was  an  acutely  tender  spot  in  the  right  iliac  fossa,  the 
suprajacent   skin  being  hyperaesthetic. 

Fig-seed. — Dr.  H.  A.  Lediard  has  recorded  a  typical  example  of  a 
laminated  stercolith  formed  upon  a  seed  which  was  identified  as  that  of 
the  fig.1 

Grape-seed. — The  same  author  sent  to  the  College  of  Surgeons  in 
August,  1915,  a  grape-seed  which  formed  the  centre  of  an  appendicular 
concretion. 

In  the  following  three  cases  the  nucleus  consists  of  one  or  more 
human  hairs,  unintentionally  or  purposely  swallowed.  The  hair  or 
hairs  in  these  specimens  lie  centrally,  and  correspond  with  the  long 
axis  of  the  concretion.2 

Human  Hair  (No.  2353-1,  Roy.  Coll.  Surg.). — Four  minute  white 
concretions,  in  intimate  connexion  with  each  of  two  of  which  there  is 
a  fine  straight  hair,  the  longer  of  which  is  1*1  cm.  (f  in.)  in  length. 
From  an  unmarried  woman,  aged  20.     There  was  a  history  of  recurrent 

1  Lancet,  January  12,  1907. 

3  The  hair  casts  or  "balls"  which  form  in  the  human  stomach  and  result  from  the 
intentional  ingestion  of  human  hair,  are  well  represented  in  the  College  collection,  which 
contains  four  examples.  One  of  these  comprises  human  hair  admixed  with  woollen  material, 
the  patient  (a  girl,  aged  2£)  having  consumed  the  vest  which  she  wore,  in  addition  to  her  own 
hair.  There  is  a  further  specimen  in  St.  Thomas's  (944B),  in  which  the  hair  extended 
a  considerable  way  through  the  pylorus  into  the  duodenum.  Besides  these  there  are  in  the 
College  collection,  a  cast  consisting  of  cocoa-nut  fibre  ;  one  of  bast  fibre,  string,  shoe-laces,  and 
hair;  and  one  of  woody  fibre  from  an  insane  patient  who  was  in  the  habit  of  gnawing  her 
furniture. 
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attacks  of  pain  in  the  region  of  the  appendix,  accompanied  with  pain 
and  sickness. 

Human  Hair  (No.  2353"2,  Eoy.  Coll.  Surg.). — A  small,  oval,  dark 
concretion,  with  which  two  or  three  hairs  (one  of  them  6'5  cm.  in 
length)  are  intimately  connected;  to  its  surface,  moreover,  there 
adheres  a  small  elongated  seed.  From  a  girl,  aged  3J,  suffering  from 
general  suppurative  peritonitis,  due  to  perforation ;  the  concretion  had 
not  escaped  from  the  appendix. 

Human  Hair. — In  this  case  the  concretion  was  examined  after 
maceration  in  dilute  alcohol,  by  careful  delamination  in  water ;  the 
process  was  carried  out  until  a  centre  about  the  size  of  a  barleycorn  was 
isolated,  from  one  pole  of  which  the  end  of  a  fine  hair  projected ;  the 
whole  object  broke  in  two,  whereupon  each  piece  was  made  into  a 
microscopic  preparation  by  washing  it  in  glycerine  and  pressing  it 
beneath  a  cover  glass.  Each  preparation  contained  a  piece  of  (the 
same)  human  hair. 

In  the  systematic  examination  of  appendicular  concretions  I  have 
at  times  found  fragments  of  hair  embedded  in  the  body  of  the  con- 
cretion, without  there  being  any  such  in  the  centre ;  but  in  the 
preceding  instances  the  hair,  from  its  position,  may  be  regarded  as 
having  furnished  a  nucleus. 

Fibrovascular  Bundle. — An  elongated  concretion,  1'3  cm.  in  longer 
diameter,  from  a  boy  aged  2  years.  It  was  easily  disintegrated  by  gentle 
scraping  under  water,  and  was  of  the  colour  and  consistence  of  pipe- 
clay. Throughout  its  substance  there  were  sparsely  distributed  small 
red,  and  darker  coloured  particles,  which  microscopic  examination  proved 
to  be  vegetable  parenchyma  with  pigmented  cell  contents.  On  reaching 
the  centre,  a  colourless,  filamentous  structure  was  disclosed  exactly  in  its 
long  axis.  This,  as  shown  by  microscopic  examination,  was  a  long  piece 
of  a  fibrovascular  bundle. 

(To  be  concluded.) 
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The    Psychology    of    Rumour. 
By  Bernard  Hart,  M.D. 

The  subject  of  "rumour,"  though  at  all  times  a  fascinating  field 
for  the  psychologist,  possesses  to-day  an  exceptional  importance  and 
interest.  Recent  history  has  furnished  an  overwhelming  demonstration 
of  the  fallibility  of  human  evidence,  and  has  provided  a  mass  of 
material  which  should  yield  a  rich  harvest  to  the  scientific  investigator. 
The  aim  of  the  present  paper  is  to  indicate  the  results  which  in  the 
past  psychology  has  already  achieved  in  this  field,  and  the  bearing  of 
those  results  upon  the  problems  of  the  present  day. 

Rumour  is  a  complex  phenomenon  consisting  essentially  in  the 
transmission  of  a  report  through  a  succession  of  individuals.  It  may 
be  provisionally  regarded  as  the  product  of  a  series  of  witnesses,  each 
of  whom  bears  testimony  to  a  statement  imparted  to  him  by  his  pre- 
decessor in  the  series.1  The  reliability  of  a  rumour  depends,  therefore, 
upon  the  accuracy  with  which  each  such  statement  is  transmitted, 
and  ultimately  upon  the  accuracy  of  the  report  furnished  by  the  first 
member  of  the  series,  who  is  assumed  actually  to  have  seen  or  heard 
the  event  in  question.  This  latter  factor,  the  testimony  of  the  actual 
witness  of  an  event,  is  what  the  law  terms  "evidence,"  and  it  is  clear 
that  an  examination  of  its  psychology  must  precede  any  attempt  to 
attack  the  more  complicated  problem  of  rumour. 

seQu/ntJvfi0?!??-'0  emphasize  the  Provisional  character  of  this  definition.     We  shall  sub- 
quentlj  hnd  that  it  is  incomplete,  and  that  it  requires  considerable  modification  (vide  p  13) 
A— 10 
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The  first  scientific  investigation  of  evidence  seems  to  have  been 
carried  out,  not  by  psychologists  nor  by  jurists,  but  by  historians.  The 
methods  of  historians  in  estimating  the  value  of  evidence  have  under- 
gone a  considerable  change  in  modern  times.  Formerly  they  accepted 
the  moral  character  of  a  writer  as  the  test  of  his  reliability ;  if  his 
character  was  known  to  be  good  then  the  statements  which  he  made 
were  held  to  be  accurate.  They  debated  wmether  their  witness  was 
honest  or  dishonest,  whether  he  spoke  truth  or  was  deliberately  trying 
to  mislead  for  certain  definite  conscious  ends.  If  this  question  was 
decided  in  the  witness's  favour  then  all  his  evidence  was  accepted. 
Now,  however,  the  reliability  of  each  individual  statement  is  separately 
estimated.  The  moral  character  of  the  witness  remains,  of  course,  an 
important  factor,  but  the  historians  also  take  into  account  every  possible 
condition  which  may  have  exerted  an  influence  upon  the  particular 
statement  under  examination :  the  source  of  the  witness's  knowledge, 
the  time-interval  separating  him  from  the  events  in  question,  his 
views  and  prejudices,  his  profession,  religion,  and  political  party. 
They  consider,  moreover,  not  only  whether  the  witness  is  deliberately 
lving,  but  whether  and  how  far  he  is  unconsciously  perverting  the 
truth  owing  to  the  action  of  the  factors  jast  mentioned.  In  recent 
years  attempts  have  been  made  to  codify  the  rules  to  be  observed  by 
historians  in  the  estimation  of  evidence,  and  a  considerable  literature 
on  this  subject  now  exists,  amongst  which  may  be  particularly  men- 
tioned the  works  of  Ernst  Bernheim  [2] . 

Among  professional  psychologists  the  first  definite  step  in  the 
direction  of  investigating  the  psychology  of  evidence  seems  to  have  been 
taken  by  Binet  [3],  who  in  "La  Suggestibility  "  (1900)  called  attention 
to  "  the  advantage  that  would  accrue  from  the  creation  of  a  practical 
science  of  testimony."  The  suggestion  was  taken  up  enthusiastically 
by  Stern,  of  Breslau.  Stern  [15]  founded  a  school  of  experimental 
psychology  whose  energies  were  almost  entirely  devoted  to  the  psycho- 
logy of  evidence.  Their  work  was  in  the  main  experimental,  and  they 
carried  out  a  prodigious  amount  of  painstaking  research.  One  can 
make  no  attempt  to  give  any  adequate  account  of  this  work  here,  but 
it  will  be  of  interest  to  describe  the  general  methods  employed,  and 
to  give  a  short  resume  of  the  principal  conclusions  reached. 

The  methods  adopted  all  consist  essentially  in  submitting  a  pre- 
determined experience  to  a  number  of  subjects,  subsequently  obtaining 
from  the  latter  a  report  of  what  they  have  experienced,  comparing  the 
reports  with  the  original  experience,  and  finally  collating  and  evaluating 
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the  results  thereby  achieved.  For  example,  a  picture  shown  is  for 
a  defined  period  of  time,  and  after  a  fixed  interval  each  observer  is 
required  to  give  evidence  as  to  the  nature  and  details  of  the  picture  he 
has  seen.  The  time-interval  between  observation  and  report  may  be 
varied  from  nothing  to  several  wTeeks.  The  report  is  obtained  by  two 
different  methods — narrative  and  interrogatory.  In  the  former  the 
subject  is  asked  to  write  out  as  fully  as  possible  all  he  has  seen.  In  the 
interrogatory  method  a  number  of  questions  are  asked  by  the  experi- 
menter, designed  to  cover  in  their  entirety  all  the  details  of  the  original 
experience.  The  subject  is  asked,  for  example,  "Were  there  any 
animals  in  the  picture/"  "What  colour  were  they?"  The  ques- 
tions are  carefully  constructed  and  classified  into  simple  inquiries  devoid 
of  any  suggestive  implication — e.g.,"  What  is  the  size  of  the  picture  ?  " — 
and  "leading  questions"  containing  suggestive  implications  of  various 
degrees — e.g.,  "  Has  the  man  a  brown  coat  ?  "  The  interrogatory 
method  corresponds  essentially  with  the  "cross-examination"  of  our  law 
courts.  Each  detail  of  a  report  obtained  by  these  methods  is  graded 
according  to  the  subject's  assurance  of  its  reliability.  The  degrees  of 
assurance  generally  distinguished  are  "complete  uncertainty,"  "hesi- 
tancy," "certainty,"  and  "attestation."  "Attestation"  means  that 
the  subject  is  prepared  to  swear  to  the  truth  of  the  evidence  in 
question. 

The  most  important  general  result  of  the  experimental  investiga- 
tions conducted  along  these  lines  is  that  they  upset  in  the  most 
definite  and  complete  manner  two  naive  views  widely  held  by  the  laity  : 
(1>  that  evidence  given  w7ith  the  best  knowledge  and  honesty  is  a 
correct  reproduction  of  actuality ;  (2)  that  evidence  which  is  shown  to 
be  false  must  be  due  to  deliberate  lying,  or  at  least  to  culpable 
carelessness. 

Experiment  shows  us  that  completely  correct  reports  are  not  the 
rule  but  the  exception,  even  when  the  report  is  made  by  a  competent 
observer  under  favourable  conditions.  It  must  be  clearly  understood, 
moreover,  that  this  statement  remains  true  if  only  those  details  are 
taken  into  consideration  of  whose  accuracy  the  reporter  is  certain. 
Borst  [5]  found  in  240  reports  only  2  per  cent,  of  errorless  narratives 
and  0'5  per  cent,  of  errorless  depositions — i.e.,  reports  obtained  by  the 
interrogatory  method.  The  average  reporter,  when  no  suggestive 
questions  are  employed,  exhibits  a  coefficient  of  accuracy  of  roughly 
75  per  cent.  In  other  words,  only  75  per  cent,  of  the  items  of  which 
the  reporter  is  certain  are  in  fact  accurate.     Moreover,  attestation  does 
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not  guarantee  accuracy.  Although  the  number  of  errors  in  sworn 
testimony  is  considerably  less  than  that  in  unsworn  testimony,  they 
may  nevertheless  amount   in  the  former  to  as  much  as  10  per  cent. 

A  detailed  examination  of  the  results  obtained  by  these  investigations 
yields  a  large  number  of  interesting  facts,  of  which  the  following  may 
be  selected  for  special  mention  :  The  effect  of  increasing  the  time- 
interval  between  the  observation  and  the  moment  when  the  witness 
is  called  upon  to  give  evidence  regarding"  it  is  that,  though  range  and 
accuracy  are  both  diminished,  assurance  is  not  equally  affected,  but 
shows  a  surprising  constancy.  This  statement,  rendered  in  non- 
technical language,  means  that,  though  the  number  of  details 
remembered  and  their  accuracy  are  both  diminished  by  lapse  of  time, 
the  witness's  belief  in  the  truth  of  his  evidence  is  but  little  affected. 
From  this  it  may  be  concluded  that  assurance  and  readiness  to  swear 
to  the  truth  of  the  evidence  given  depend  upon  the  "  personal  equation  " 
of  the  witness  rather  than  upon  freshness  of  memory.  A  second 
interesting  fact  established  by  the  experiments  is  that,  if  the  inter- 
rogating method  is  employed  instead  of  the  narrative  method,  the 
range  is  increased  but  the  accuracy  is  greatly  diminished,  that  is  to 
say,  more  details  are  remembered  but  fewer  are  truthfully  reported. 
This  is,  of  course,  due  to  the  suggestive  influence  exercised  by  the 
questions  asked.  The  diminution  of  accuracy  when  definitely  suggestive 
or  leading  questions  are  used  is  evident  enough  in  adults,  but  in 
children  this  effect  is  very  marked  indeed.  For  this  reason  evidence 
given  by  children  should  only  be  accepted  with  the  greatest  caution ; 
their  range  is  small,  their  accuracy  smaller  still,  while  their  assurance 
is  relatively  very  high. 

It  will  be  seen  at  once  that  these  experimental  results  are  of  very 
great  practical  value,  and  that  they  establish  conclusively  certain  basic 
facts  which  are  of  fundamental  importance  to  the  psychology  of  evidence. 
Stern  and  his  school,  however,  do  not  get  much  beyond  this.  Their 
work,  except  here  and  there,  presents  us  with  no  dynamic  view  of  the 
forces  responsible  for  the  facts  they  describe,  no  conceptions  which 
enable  us  to  understand  icliij  these  things  do  and  must  take  place. 

We  get  some  illumination  in  these  respects,  however,  from  a  third 
group  of  investigators,  who  approach  the  subject  from  a  different  point 
of  view  and  with  a  very  practical  aim — the  jurists.  The  lawyer  must 
obviously  have  a  considerable  interest  in  the  psychology  of  evidence, 
and  legal  authorities  have  from  time  to  time  during  the  past  two 
centuries  shown  that  they  possessed  at   any  rate   some  inkling  of  the 
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principles  ultimately  laid  down  by  Stern  and  the  Breslau  school. 
Jeremy  Bentham  concerned  himself  with  the  subject  in  considerable 
detail,  and  later  legal  writers  have  dealt  with  supposed  perjuries  and 
the  danger  of  suggestive  questions.  The  first  comprehensive  and 
detailed  work  from  the  legal  side  on  the  psychology  of  evidence, 
however,  would  seem  to  be  that  of  Hans  Gross,  the  well-known 
criminologist. 

Gross  [9]  points  out  that  the  psychology  of  evidence  involves  not 
only  a  memory-process  and  the  question  of  the  fidelity  of  that  process, 
but  also  the  processes  of  perception  and  registration  which  take  place  at 
the  moment  of  the  occurrence  reported  upon,  and  he  holds  that  even 
more  weight  is  to  be  ascribed  to  these  latter  processes  than  to  the 
former.  He  lays  stress  on  the  personal  equation  of  the  observer,  and 
shows  that  the  same  objective  event  may  be  very  differently  perceived 
by  different  observers.1  What  a  man  sees  depends  not  only  on  what  is 
actually  presented  to  him  at  the  moment,  but  on  perceptual  additions 
due  to  prior  knowledge  and  interests.  He  tends  to  group  an  event 
egocentric-ally,  to  overweight  the  factors  which  arouse  his  interest  and 
to  neglect  others.  This  explains  the  paradox  that  an  observer  who 
knows  nothing  whatever  of  a  subject  may  be  a  better  witness  in  a 
matter  connected  with  that  subject  than  one  who  is  an  expert  therein. 

Another  legal  authority,  Heilberg  [10] ,  brings  forward  some  further 
considerations  of  great  value.  He  points  out  the  important  influence 
exerted  by  events  intervening  between  the  observation  and  the  report, 
and  shows  how  the  accuracy  of  a  memory  picture  which  is  constantly 
brought  up  and  discussed  may  be  perverted,  owing  to  the  action  of 
auto-suggestion,  external  suggestion,  and  other  factors,  at  least  as 
much  as  a  picture  left  in  pure  passivity.  He  explains  by  this  principle 
the  epidemic  of  false  witnesses  which  so  often  occurs  in  the  later  stages 
of  sensational  trials.  Heilberg,  moreover,  illuminates  the  path  along 
which  we  must  tread  in  our  search  for  the  psychological  laws  responsible 
for  the  perversion  of  evidence,  in  that  he  calls  our  attention  to  the 
influence  exerted  upon  the  witness  by  the  solemnity  of  the  court,  the 
feeling  that  he  occupies  the  centre  of  the  stage  and  that  his  words 
are  big  with  fate,  and  the  consequent  appeal  to  his  vanity. 

1  Gross  points  out  that  we  do  not  actually  see  what  happens  in  a  moment  of  time,  but 
a  combination  picture,  grouped  from  successive  moments,  and  the  mode  of  grouping  may 
be  different  in  different  observers.  Thus,  if  an  event  objectively  consists  of  a,  b,  c,  .  .  ., 
then  one  observer  may  perceive  abc,  def,  ghi,  another  bed,  efg,  hij,  while  a  third  may  miss 
points  and  perceive  acd,  fhi,  kmo.  This  conception  seems  to  correspond  with  the  "noetic 
form  "  of  modern  psychologists. 
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Some  extremely  interesting  and  stimulating  observations  are  to  be 
found  in  an  article  written  by  Stern  in  collaboration  with  his  wife, 
entitled  "Memory  and  Testimony  in  Early  Childhood"  [15],  and 
consisting  essentially  of  a  study  of  the  gradually  developing  mind  of 
their  own  child.  The  points  which  we  desire  specially  to  mention  are 
contained  in  a  chaDter  on  "  False  Witness  in  Children."  Here  the 
authors  develop  the  important  proposition  that  between  lies  and  genuine 
perversions  of  memory  there  exists  an  intermediate  group  of  phenomena 
to  which  they  give  the  name  of  "  pseudo-lies."  The  commonest  variety 
of  these  pseudo-lies  is  the  relation  of  some  fiction  which  the  child 
represents  as  an  event  which  actually  occurred.  On  one  occasion,  for 
example,  a  child  informed  her  parents,  after  a  visit  to  the  Zoo,  that  she  had 
stroked  the  bears,  and  became  tearfully  and  stormily  insistent  when  the 
veracity  of  her  account  was  called  into  question.  This,  of  course,  is  the 
phenomenon  which  we  term  "  phantasy,"  and  which  is  familiar  to  us  in 
the  day-dreaming  of  the  adolescent.  In  the  child,  however,  phantasy  is 
not  sharply  distinguished  from  reality,  and  it  tends  to  play  with  fictitious 
accounts  of  past  events  just  as  it  plays  with  fictitious  representations  of 
the  present.  "  While  reality  and  make-believe  in  the  life  of  the  child 
are  not  yet  distinct  from  one  another,  so  also  are  truth  and  falsehood 
not  yet  distinct."  A  similar  inability  to  distinguish  truth  from  phantasy 
has  been  noted  by  Cramer  [7]  in  the  case  of  imbeciles. 

So  far  as  I  have  been  able  to  discover,  Stern  does  not  seem  to  have 
applied  these  valuable  observations  upon  the  forces  at  work  in  the  child 
to  the  problem  of  the  psychology  of  testimony  in  the  adult,  nor  to  have 
realized  that  the  adult  is  moved  by  precisely  the  same  forces  as  the 
child,  though  of  course  less  blatantly,  and  with  their  action  modified  by 
other  factors. 

The  part  played  by  phantasy  in  the  psychology  of  testimony  has 
also  been  dealt  with  by  the  historian,  Ernst  Bernheim  [2] .  This  author 
has  seen,  moreover,  the  close  relationship  between  the  mechanism  at 
work  here  and  that  underlying  the  evolution  of  myths  and  sagas,  a 
problem  to  which  we  shall  subsequently  return.  Bernheim  also  remarks 
on  the  influence  exerted  on  the  witness  by  the  impulse  to  assign 
satisfying  motives  and  to  round  off  the  story.  When  we  pass  from  the 
question  of  testimony  to  that  of  the  transmission  of  a  report  through  a 
number  of  witnesses — i.e.,  from  the  question  of  evidence  to  that  of 
rumour — the  recognition  of  this  factor  becomes  of  essential  importance. 

Now  if  we  review  the  various  facts  elucidated  by  the  investigators 
we  have  so  far  considered,  and  endeavour  to  group  them  into  a  coherent 
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whole,  we  shall  find  that  our  task  will  be  greatly  facilitated  by  applying 
to  those  facts  certain  conceptions  employed  in  modern  psychology, 
in  particular  the  conception  of  the  "  complex."  We  shall  thereby 
be  enabled,  moreover,  to  obtain  a  considerable  insight  into  the 
mechanisms  responsible  for  the  phenomena  whose  existence  has  been 
demonstrated. 

A  "  complex  "  may  be  defined  as  a  system  of  related  ideas  possessing 
a  certain  affective  load  which  tends  to  produce  in  consciousness  trains 
of  thought  leading  in  a  definite  direction.  Thus  we  explain  the 
circumstance  that  two  politicians  will  arrive  at  diametrically  opposite 
conclusions  when  presented  with  the  same  body  of  facts  by  saying  that 
the  train  of  thought  is  directed  in  the  one  case  by  a  Conservative 
complex,  in  the  other  by  a  Liberal  complex.  It  is  held,  moreover, 
that  a  complex  may  exert  its  action  without  the  individual  himself 
being  in  the  least  aware  that  his  thinking  is  so  directed.  The  individual 
may,  indeed,  believe  the  causes  responsible  for  the  conclusion  he  has 
reached  to  be  quite  other  than  they  actually  are.  For  example,  each 
of  the  two  politicians  may  honestly  believe  that  his  opinion  is  the 
purely  logical  result  of  a  dispassionate  consideration  of  the  facts 
presented  to  him.  The  process  of  self-deception  by  which  this  erroneous 
belief  is  given  a  superficial  plausibility  is  termed  "rationalization." 

This  conception  has  proved  extremely  fruitful  in  both  normal  and 
abnormal  psychology,  and  we  can  derive  considerable  aid  from  it  in  our 
investigation  of  the  mental  processes  involved  in  testimony.  It  will 
be  convenient  to  divide  these  processes  into  three  stages — perception, 
conservation,  and  reproduction — and  to  examine  in  each  stage  the 
effects  that  may  be  produced  by  the  action  of  complexes. 

Firstly  with  regard  to  perception.  It  is  an  elementary  common- 
place of  psychology  that  in  every  perception  an  endogenous  factor  is 
involved.  When  we  perceive  an  orange,  our  percept  consists,  not  only 
of  the  extensive  yellow  sensation  which  is  all  that  is  actually  presented 
to  us,  but  of  an  indefinite  number  of  other  factors,  traces  of  former 
muscular  and  tactual  sensations  for  example,  which  are  added  thereto 
from  the  store  of  our  past  experience.  An  endogenous  factor  of  another 
kind  is  also  present,  however,  whose  activity  accounts  for  the  fact  that 
perception  is  a  selective  process,  and  not  a  merely  passive  submission  to 
sensations.  We  tend  to  pick  out  from  the  material  presented  by  our 
senses  the  elements  which  are  for  some  reason  interesting  to  us,  and  to 
perceive  only  that  in  which  we  are  interested.  We  may  express  this 
process  by  saying  that  our  complexes  exercise  a  selective  action  upon 
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our  perceptions.  Complexes  may  exert,  moreover,  an  action  which  is 
not  only  selective  but  perversive,  and  our  perceptions  may  not  correspond 
with  the  objects  actually  presented  to  us.  Thus  we  tend  to  perceive  what 
we  expect  to  perceive,  to  mistake  the  stranger  entering  our  gate  for  the 
friend  whose  arrival  we  are  awaiting,  to  hear  the  motor-car  for  which 
we  are  anxiously  listening.  We  can  explain  in  this  way  some  of  the 
evidence  which  was  showered  upon  us  at  the  time  of  the  Russian 
rumour.  I  conversed  personally  with  a  soldier  who  assured  me  that  he 
had  himself  seen  trains  filled  with  Russian  troops  passing  along  the  line 
where  he  was  on  guard,  and  he  described  to  me  the  tall  bearded  men 
and  the  unusual  uniforms.  The  effects  of  complexes  are  proportional 
to  their  emotional  strength.  Hence  there  is  a  very  grave  danger  of 
perverted  perceptions  in  times  of  great  emotional  stress,  a  danger  which 
must  be  carefully  taken  into  account  if,  for  example,  we  are  called  upon 
to  weigh  the  evidence  of  even  eye-witnesses  of  scenes  occurring  during 
the  storm  of  battle  or  invasion. 

Passing  on  now  to  the  second  process  involved  in  evidence,  conser- 
vation, we  find  further  mechanisms  by  which  perversion  may  be 
produced.  Our  memory-traces  of  events  we  have  witnessed  are  subject 
to  simple  forgetting,  whereby  elements  may  be  lost  whose  omission 
materially  alters  the  picture,  and  to  active  forgetting,  the  process 
termed  repression,  whereby  elements  may  be  dislocated  from  their 
normal  position  or  essentially  altered  in  their  character.  The  manner 
in  which  the  unhappy  experiences  drop  out  of  our  memories  of  former 
holidays,  and  the  illusory  rosy  light  which  so  often  shines  upon  the  past, 
may  be  cited  as  examples  of  this  latter  mechanism.  In  it,  of  course, 
complexes  play  an  important  part. 

In  the  third  and  final  process,  that  of  reproduction,  there  are  yet 
other  mechanisms  tending  to  the  perversion  of  evidence.  Some  are  due 
to  the  suggestive  power  exerted  by  the  personality  of  the  examining 
counsel,  and  the  form  in  which  he  casts  his  questions.  Here  belong, 
also,  those  effects  produced  on  a  witness  by  the  particular  circumstances 
attending  the  giving  of  his  evidence,  which  have  been  insisted  upon  by 
legal  investigators.  Among  such  circumstances  may  be  mentioned,  for 
example,  the  solemnity  of  the  trial  with  its  paraphernalia,  and  the 
"  centre-of -stage  "  feeling  of  the  witness.  The  most  prominent  com- 
plexes here  in  action  are  the  grandiose  or  ''self-assertion"  group. 
Hence  arises  an  impulse  which  drives  the  witness  to  say  something 
effective,  to  round  off  the  story,  and  to  fill  in  gaps — in  fact,  an  impulse 
to  stage  his  evidence  so  as  to  satisfy  the  canons  of  dramatic  art. 
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Closely  associated  with  these  latter  factors  is  phantasy,  which  may 
be  regarded  as  affecting  both  conservation  and  reproduction.  Phantasy 
is  produced  when  complexes,  instead  of  trying  to  achieve  their  ends  by 
influencing  the  world  of  reality,  obtain  a  partial  satisfaction  by  the 
construction  in  the  mind  of  trains  of  imagery,  in  which  the  ends  of 
the  complexes  are,  in  imagination,  abundantly  realized.  A  simple 
example  is  the  well-known  day-dreaming  of  adolescents.  Stern,  in  the 
paper  on  the  child  to  which  we  have  already  referred,  fully  recognizes 
the  important  part  played  by  phantasy  in  the  perverted  testimony  given 
by  children,  but  there  is,  of  course,  no  doubt  that  this  factor  is  funda- 
mentally important  in  the  adult  also,  although  its  action  is  not  so 
obvious  and  unrestrained  as  in  the  child.  Ogden  [12]  has  pointed  out 
that  the  essential  difference  between  phantasy  and  memory  does  not 
appear  to  lie  in  any  definite  peculiarity  of  content,  for  intrinsically  they 
are  not  clearly  distinguishable,  but  that  it  is  largely  the  problem  before 
us  with  its  directive  tendencies  upon  which  the  practical  distinction 
rests.  Hence  it  is  easy  to  understand  that  complexes,  which  occupy 
so  important  a  position  amongst  the  directive  forces  of  the  mind,  may 
introduce  phantastic  elements  into  a  memory-content  without  the 
interpolation  being  detected  by  the  individual  himself.  As  examples 
of  the  effect  of  phantasy  upon  evidence  taken  from  the  sphere  of  law 
may  be  mentioned  false  confessions  and  the  often-noted  appearance  of 
false  witnesses  in  the  later  stages  of  sensational  trials.  In  everyday  life 
examples  are  easy  to  find.  Our  alleged  memories  of  the  events  of  early 
childhood  are  often  destitute  of  any  but  the  smallest  foundation  in  fact, 
and  that  lack  of  veracity  in  the  recital  of  past  exploits,  in  which  a 
possibly  undeserved  pre-eminence  has  been  attributed  to  the  fisherman, 
is  by  no  means  to  be  regarded  entirely  as  the  result  of  deliberate 
]}ing. 

Our  understanding  of  the  part  played  by  complexes  in  the  perversion 
of  testimony  will  be  deepened  if  we  take  into  consideration  the  facts 
provided  by  pathology.  We  should  expect  to  find  here,  of  course, 
perversions  which  are  more  obvious  and  accentuated.  This  very 
accentuation,  however,  will  enable  us  to  grasp  their  essential  character, 
and  thereby  to  appreciate  the  presence,  though  in  a  far  slighter  degree, 
of  precisely  the  same  mechanisms  in  the  normal. 

For  this  purpose  it  will  be  convenient  again  to  divide  the  psycho- 
logical processes  involved  in  evidence  into  the  three  stages  of  perception, 
conservation,  and  reproduction,  and  to  examine  the  pathological  variations 
occurring  in  each. 
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The  pathological  perversions  of  perception  include  hallucinations, 
illusions,  and  certain  delusions  of  reference.  All  these  are  now* 
generally  regarded  as  being  due  to  the  distortion  of  perception  by 
an  endogenous  factor,  and  this  endogenous  factor  can  be  traced,  in  some 
instances  at  least,  to  the  action  of  complexes,  whereby  ideas  dissociated 
for  some  reason  from  the  main  stream  of  consciousness  are,  as  it  were, 
projected  outwards. 

It  is  a  little  difficult  to  distinguish  sharply  between  the  pathological 
variations  of  conservation  and  reproduction,  and  they  may  therefore 
be  considered  together.  Here  belongs  the  well-known  phenomenon  of 
paramnesia,  of  which  examples  frequently  occur  in  many  varieties  of 
mental  disease.  Such,  for  instance,  are  the  alterations  in  the  memories 
of  the  past  produced  by  a  system  of  delusions,  and  the  confabula- 
tions of  the  alcoholic  or  general  paralytic.  Most  interesting  for  our 
present  purpose  is,  however,  the  condition  known  as  pseudologia  phan- 
tastica,  characterized  by  the  relation  of  fictitious  reminiscences.  The 
patient,  with  an  air  of  entire  verisimilitude,  will  give  a  detailed  and 
often  elaborate  history  of  his  past  life  and  experiences,  which  investi- 
gation shows  to  be  wholly  imaginary.  Dr.  Stoddart,  in  a  paper  devoted 
to  the  description  of  an  extremely  interesting  case  of  this  disorder, 
ascribes  the  symptoms  to  the  presence  of  a  morbid  instinct  for  lying. 
I  must  confess  that  I  do  not  find  this  theory  very  satisfactory.  Such 
an  instinct  would  presumably  affect  all  the  patient's  statements,  whereas 
in  fact  only  certain  statements  are  perverted,  and  the  perversion  is 
always  in  a  definite  direction.  Dr.  Stoddart's  patient,  for  example, 
whom  I  subsequently  saw  at  Long  Grove,  did  not  lie  as  to  whether  she 
had  had  beef  or  mutton  for  dinner,  but  only  in  the  construction  of  a 
fictitious  past  which  presented  her  as  a  distinguished,  influential,  and 
exceptionally  interesting  person.  In  this  case  the  confabulations  were 
evidently  elaborate  phantasies,  whose  creation  we  must  ascribe  to  the 
activity  of  grandiose  complexes,  and  it  seems  probable  that  a  similar 
mechanism  always  underlies  the  manifestations  of  the  disorder.  Such 
a  conception,  moreover,  enables  us  at  once  to  understand  the  obviously 
close  similarity  existing  between  pseudologia  and  the  ordinary  day- 
dreaming of  adolescents.  This  latter  analogy  has  been  noted  by 
Risch  [14]  in  the  course  of  a  very  valuable  paper  wherein  five  cases 
of  pseudologia  phantastica  are  described.  He  finds  in  all  cases  certain 
common  factors,  among  which  may  be  specially  mentioned  an  irresist- 
ible impulse  to  confabulate,  with  the  consequent  production  of  a  peculiar 
feeling  of  pleasure,   and  a   characteristic  egocentric  orientation  of  the 
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patient's  trains  of  thought,  so  that  the  patient  is  himself  always  the 
hero  of  his  confabulations.1  The  patients,  in  their  pseudo-reminiscences, 
keep  fairly  well  within  the  possible,  and  only  the  total  bears  the  stamp 
of  fabrication.  Unlike  the  ordinary  liar,  they  are  untroubled  by 
exposure,  and  merely  stimulated  thereby  to  further  confabulations,  or 
to  some  often  ludicrously  inadequate  evasion.  One  patient,  for  example, 
when  his  story  of  exciting  adventures  in  the  company  of  a  Russian 
count  was  demonstrated  to  be  entirely  fictitious,  merely  remarked, 
"  But  I  have  nevertheless  often  met  Russians."  So  far  as  I  can  make 
out,  Risch  seems  to  think  that  the  patient  has  a  genuine  belief  in  his 
own  fabrications,  although  he  endeavours  to  distinguish  the  condition 
sharply  from  dementia  paranoides.  It  is,  however,  very  questionable 
whether  such  a  belief  really  exists.  The  reaction  of  the  patient,  if 
exposed,  is  quite  different  to  that  accompanying  the  demonstration  of 
falsity  of  a  delusion  ;  the  fabrication  can  be  exposed,  the  delusion  cannot. 
It  would  seem  that  in  the  pseudologia  patient  the  condition,  as  regards 
degree  of  belief,  is  a  half-way  stage  between  the  entire  absence  of  belief 
found  in  the  case  of  ordinary  day-dreaming,  and  the  full  and  absolute 
belief  accompanying  delusions.  This  half-way  stage  is  difficult  to 
define,  but  it  is  probably  closely  similar  to  the  pseudo-lying  observed 
in  children,  which  Stern  has  so  admirably  described  in  the  paper  we 
have  already  mentioned. 

Nearly  allied  to  the  phenomena  of  pseudologia  phantastica  are  the 
well-known  phantasies  of  hysterics.  An  hysterical  patient  under  my 
care  at  University  College  Hospital  presented  a  member  of  the  staff 
with  some  obviously  freshly  cut  chrysanthemums  which,  she  said,  had 
been  sent  to  her  by  a  relation  in  California.  When  doubt  was  cast 
upon  her  story,  she  endeavoured  to  substantiate  it  by  the  production  of 
a  forged  letter  purporting  to  come  from  the  relation  in  question,  in 
which  reference  was  made  to  his  gift.  As  a  further  example  of 
hysterical  phantasy  may  be  mentioned  the  well-known  false  accusations 
of  rape.     The  complexes  underlying  these  cases  are,  of  course,  obvious. 

The  importance  of  the  facts  of  pathology  in  considering  the  question 

1  Risch  points  out  that  these  fabrications  are  related  not  only  to  the  phantasies  of  the  day. 
dreamer,  but  also  to  the  trains  of  imagery  which  occur  in  the  novelist  and  poet.  He  con- 
siders, however,  that  the  patient  plays  the  role  of  actor  as  well  as  that  of  author,  whereas  the 
novelist  and  poet  play  only  the  latter.  This  is,  I  think,  a  misapprehension  of  the  psychology 
of  the  novelist,  who,  in  many  cases  at  least,  obviously  lives  in  the  characters  which  he 
creates.  As  an  interesting  instance  we  may  mention  Mr.  Arnold  Bennett's  "  Claybanger  " 
and  "Hilda  Lessways,"  two  novels  in  which  the  same  scenes  are  described,  in  the  first  from 
the  standpoint  of  the  hero,  in  the  second  from  the  standpoint  of  the  heroine. 
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of  the  psychology  of  evidence  is  clearly  very  great,  for  they  serve  to 
show  to  what  an  extent  it  is  possible  for  testimony  to  be  perverted  by 
phantasy.  At  the  present  time  numerous  examples  of  these  more 
extreme  perversions  are  occurring,  and  are  playing  their  part  in  the 
propagation  of  rumours.  We  may  cite  the  case  of  the  Scotch  nurse, 
which  attained  considerable  newspaper  notoriety  in  the  early  days  of 
the  War.  A  young  girl  produced  letters  purporting  to  come  from  a 
hospital  in  France,  describing  the  death  of  her  sister  after  fiendish 
atrocities  had  been  perpetrated  upon  her.  The  story  was  made  public 
and  aroused  widespread  indignation  and  sympathy,  promptly  cut  short, 
however,  by  the  alleged  victim  herself,  who  announced  that  she  was 
alive  and  well,  and  had  never  left  the  confines  of  Yorkshire.  Investiga- 
tion showed  that  the  girl  had  written  the  letters  to  herself,  and  that 
they  were  obviously  the  productions  of  hysterical  phantasy. 

It  must  be  remembered,  however,  that  these  pathological  cases  are 
only  extreme  instances  of  the  activity  of  a  psychological  process  which 
belongs  to  the  fundamental  structure  of  the  human  mind,  that  the  steps 
from  the  pathological  to  the  everyday  are  easily  graded,  and  that  the 
phantasy  which  is  responsible  for  the  bizarre  phenomena  we  have 
latterly  been  considering  is  made  of  the  same  essential  stuff  as  the 
normal  phantasies  of  the  child  and  the  quasi-normal  phantasies  of  the 
day-dreamer.  Hence  it  is  easy  to  understand  that  this  process  in  its 
minor  grades  may  play  a  part  in  the  perversion  of  evidence  given  by 
average  men,  and  that  it  constitutes  a  factor  which  must  always  be 
carefully  estimated  when  that  evidence  has  to  be  weighed.  Recent 
history  has  shown,  indeed,  that  such  perversions  of  evidence  in  normal 
men  may,  under  suitable  conditions,  attain  a  growth  hardly  less 
luxuriant  and  phantastic  than  that  we  have  described  in  cases  which 
are  definitely  pathological.  Except  for  recent  history,  we  should, 
I  venture  to  think,  have  unhesitatingly  said  that  in  normal  people 
perversions  could  not  occur  to  such  an  extent,  and  we  should  have 
drawn  the  line  between  normal  and  pathological  far  more  definitely 
than  experience  has  shown  to  be  actually  allowable. 

So  far  we  have  dealt  only  with  the  question  of  testimony,  that  is  to 
say,  the  report  given  by  a  witness  on  some  event  which  he  has  himself 
seen  or  heard,  or  which  he  has  himself  experienced,  and  with  the 
perversions  to  which  his  evidence  is  liable.  Before  passing  on  to  the 
larger  and  more  complicated,  but  closely  allied,  problem  of  rumour,  we 
may  pause  for  a  moment  and  summarize  the  position  we  have  been  able 
to  reach. 
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We  have  found,  by  the  test  of  experiment,  that  a  witness's  report 
of  his  experience,  even  when  given  with  the  utmost  honesty  and 
conscientiousness,  is  rarely  a  completely  correct  reproduction  of 
actuality,  and  that  a  proportion  of  the  details,  including  even  those 
of  whose  truth  the  witness  is  absolutely  certain,  are  erroneous.  We 
have  seen  that  these  perversions  are  dependent  upon  forces  of  whose 
action  the  individual  himself  is  mainly  or  entirely  unconscious,  and  that 
amongst  those  forces  a  prominent  part  is  played  by  complexes.  It  has 
been  indicated,  moreover,  that  the  perversions  of  evidence  which  occur 
in  the  sphere  of  pathology  are  due  to  precisely  the  same  mechanisms, 
and  the  study  of  the  gross  and  obvious  effects  produced  in  these  latter 
cases  has  helped  us  to  appreciate  and  understand  the  more  restrained 
effects  which  are  met  with  in  the  normal.  Conscious  perversion  of 
evidence,  or  deliberate  lying,  has  not  been  considered,  although,  in  any 
complete  work  on  the  subject,  a  chapter  on  this  and  its  psychology 
ought  undoubtedly  to  be  included. 

Earlier  in  the  paper  we  have  provisionally  denned  rumour  as  the 
transmission  of  a  report  through  a  succession  of  witnesses,  each  of 
whom  bears  testimony  to  a  statement  imparted  to  him  by  his  predecessor 
in  the  series.  Now  if  this  definition  were  sound  and  sufficient  our  task 
would  be  practically  over.  It  would  only  remain  to  point  out  that  at 
each  stage  of  the  series  the  testimony  given  would  be  liable  to  perversion 
in  the  manner  we  have  described,  and  that  the  measure  of  the  final 
perversion  would  be  the  sum  of  the  perversions  occurring  at  all  the 
stages.  There  can  be  no  doubt,  however,  that  such  a  view  would  be 
narrow  and  inaccurate,  and  that  it  would  fail  to  take  into  account  many 
facts  of  the  utmost  possible  importance.  It  is  a  commonplace  of  know-  ] 
ledge  that  a  series  is  something  more  than,  and  different  from,  the 
mere  sum  of  its  factors.  The  circumstance  that  we  are  dealing  with  a 
multitude  of  persons,  that  rumour  is  a  social  and  not  an  individual 
phenomenon,  in  itself  introduces  entirely  new  elements,  and  these 
elements  must  be  examined  and  appraised.  Moreover,  there  are  other 
facts  not  in  accord  with  our  provisional  definition.  A  rumour  does  not 
always  arise  as  the  result  of  a  succession  of  reports  proceeding  from 
a  single  centre  of  origin,  but  sometimes  appears  to  show  a  kind  of 
spontaneous  evolution,  growing  simultaneously  from  many  distinct 
centres.  Such  a  phenomenon  suggests  an  origin  other  than  a  mere 
succession  of  witnesses,  and  reminds  us  of  the  development  of  myths 
and  sagas,  wherein  legends  almost  identical  in  their  content  are  evolved 
in  widely  separated  nations  and  countries.  Here  again  are  new  factors 
requiring  investigation  and  analysis. 
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Hence,  although  the  transmission  of  a  report  from  witness  to 
witness  is  an  integral  part  of  rumour,  it  is  not  the  whole  thereof.  It  is 
for  this  reason  that  most  of  the  experimental  work  on  rumour  hitherto 
attempted  has  failed  to  produce  much  illumination.  The  experiments 
have  been  limited  to  the  serial  transmission  of  reports,  and  naturally  no 
new  facts  have  emerged  other  than  those  already  ascertained  in  the 
investigations  on  evidence.  Rumour  is,  indeed,  so  complex  a  process 
that  experimentation  is  difficult  to  devise,  and  we  are  compelled  to  fall 
back  upon  the  experiments  provided  by  Nature.  Fortunately  she  has 
not  been  niggardly  during  the  past  twenty  months. 

We  have  said  that  rumour  is  a  social  phenomenon,  that  it  is  some- 
thing which  occurs  in  communities,  and  has  particular  properties  owing 
to  that  very  fact.  It  is  therefore  necessary  to  take  into  account  certain 
psychological  principles  relating  to  the  behaviour  of  communities, 
and  especially  of  that  particular  kind  of  community  which  we  call  a 
"  crowd." 

The  psychology  of  the  crowd  has  aroused  much  attention  during 
recent  vears,  and  several  authors  have  dealt  with  it  at  some  length. 
The  pioneer  and  the  best  known  of  these  is  Le  Bon  [4],  and  the  last  is 
Sir  Martin  Conway  [6],  whose  "  The  Crowd  in  Peace  and  War"  was 
published  at  the  end  of  last  year. 

Le  Bon  pointed  out  that  a  crowd  behaves  differently  from  an 
individual,  and  he  ascribed  to  the  former  an  entirely  distinct  type  of 
thought.  His  views  may  be  shortly  summarized  as  follows  :  Whoever 
the  individuals  forming  a  crowd  may  be,  the  fact  that  they  have  become 
a  crowd  puts  them  in  possession  of  a  kind  of  collective  mind,  which 
makes  them  feel,  think,  and  act  in  a  manner  quite  different  from  that 
in  which  each  individual  would  feel,  think,  and  act  were  he  in  a  state 
of  isolation.  A  crowd  is  always  intellectually  inferior  to  an  isolated 
individual,  for  it  does  not  think  rationally,  but  is  swayed  by  the  emotion 
of  the  moment.  The  type  of  thought  it  exhibits  is,  indeed,  fundamentally 
different  from  the  rational  thought  of  an  individual.  Crowds  think  in 
images,  and  each  image  immediately  calls  up  a  series  of  other  images 
having  no  logical  connexion  with  the  first,  but  associated  only  by 
analogy  or  some  other  superficial  bond.  Subjective  and  objective  are 
scarcely  distinguished,  there  is  no  logical  direction  of  thought,  and  hence 
contradictory  ideas  may  be  simultaneously  present.  For  a  crowd 
nothing  is  too  improbable  to  be  accepted,  and  a  suspicion  transforms 
itself  as  soon  as  announced  into  incontrovertible  certainty.  The  con- 
victions of  crowds  always  assume  a  "religious"  shape,  by  which  term 
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Le  Bon  understands  blind  submission  to  a  being  supposed  superior, 
inability  to  discuss  dogmas,  desire  to  spread  them,  and  a  tendency  to 
consider  as  enemies  all  by  whom  they  are  not  accepted.  The  dominating 
force  responsible  for  all  these  phenomena  is  suggestion,  to  which  the 
crowd  is  peculiarly  and  characteristically  susceptible. 

Conway  proceeds  on  much  the  same  lines,  but  he  takes  "crowd  "  m 
a  rather  wider  sense  than  Le  Bon,  to  include  every  "  set,"  profession, 
class,  or  other  possible  congeries  of  people.  In  this  sense  it  corresponds 
fairly  closely  to  the  various  "social  selves"  of  William  James  [11]. 
Conway  regards  the  crowd  as  moved  essentially  by  emotion,  and 
contrasts  this  with  the  "  reason  "  which  is  only  to  be  found  in  individual 
thought  and  action. 

All  these  observations  are  of  great  interest,  both  in  themselves  and  in 
their  bearing  upon  our  subject,  for  crowds  are  without  doubt  the  soil 
in  which  rumours  grow  and  thrive,  and  an  accurate  understanding  of 
the  psychology  of  the  crowd  will  probably  furnish  a  key  to  at  least  some 
of  the  essential  characters  of  rumour. 

Much  of  this  crowd  psychology,  however,  is  not  altogether  sound. 
The  distinction  drawn  between  the  individual  and  the  crowd  is  too 
absolute  and  too  artificial.  The  doctrine  that  a  member  of  a  crowd 
exhibits  intrinsically  different  psychological  mechanisms  from  those  he 
exhibits  in  isolation,  that  he  becomes,  as  it  were,  a  different  species 
of  animal,  is  crude  and  untrue.  Crowd  psychology  is  not  intrinsically 
different  from  individual,  it  is  simply  the  psychology  of  an  individual  in 
a  particular  environment,  to  wit,  the  presence  of  other  individuals  of  the 
same  species.  Hence  there  is  no  more  justification  for  the  establishment 
of  a  special  crowd  psychology  than  for  a  "  man-in-an-engineering-shop 
psychology"  or  a  "  man-in-a-potato-field  psychology."  The  difference 
is  merely  one  of  environment,  and  different  environments  produce 
different  reactions,  whether  the  changes  in  the  environment  concern 
persons  or  things.  The  essential  psychological  mechanisms  remain  the 
same,  although  the  presence  of  other  individuals  may  accentuate  some, 
and  retard  or  inhibit  others. 

The  fault  of  the  crowd  psychologists  is  not  so  much  that  they 
have  misunderstood  the  psychology  of  the  crowd,  but  that  they  have 
misunderstood  the  psychology  of  the  individual,  and  have  failed  fco 
appreciate  that  the  latter  shows  the  same  type  of  thought  as  the  former, 
though  in  a  less  obvious  form.  Le  Bon's  view  that  personal  interest 
is  the  almost  exclusive  motive  of  an  individual's  conduct  is  a  crude 
Benthamite  doctrine  which  we  cannot  possibly  accept.     The  statement, 
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a°ain,  that  the  conduct  and  thought  of  an  individual  are  mainly  directed 
by  reason  is  opposed  to  the  teaching  of  modern  psychology.  The 
emotional  type  of  thought,  which  we  have  called  "complex  "  thinking, 
holds  with  almost  as  much  force  in  the  individual  as  in  the  crowd. 
Genuine  "  rational"  thinking  is  a  comparatively  rare  phenomenon,  and 
much  of  the  thinking  which  we  fondly  imagine  to  be  rational  is  in 
realitv  the  result  of  non-conscious  complexes  whose  action  we  conceal 
from  ourselves  by  a  process  of  "  rationalization."  The  difference 
between  individual  thought  and  crowd  thought  is  merely  one  of  degree, 
due  to  the  very  favourable  field  provided  in  the  latter  for  certain 
emotional  factors  which  wTe  shall  afterwards  define.  The  distinction 
between  rational  thought  and  "  complex"  thought  is,  of  course,  very  real, 
but  the  line  of  demarcation  is  by  no  means  the  same  as  that  between 
individual  thought  and  crowd  thought. 

Among  the  forces  responsible  for  "  complex"  thinking,  a  prominent 
place  must  be  assigned  to  "  herd  instinct,"  the  action  of  which  in  the 
psychology  of  civilized  man  has  been  clearly  demonstrated  by  Trotter  [17] . 
Herd  instinct  ensures  that  the  behaviour  and  thought  of  the  indi- 
vidual shall  be  in  harmony  with  that  of  the  community.  Owing  to 
its  action  the  individual  tends  to  carry  out  the  rules  of  conduct  which 
are  sanctioned  by  the  community,  and  to  accept  without  question  the 
beliefs  which  are  current  in  his  class.  For  the  average  man  it  determines 
his  ethical  code  and  all  those  opinions  which  are  not  the  result  of  special 
knowledge.  It  must  be  clearly  understood  that  herd  instinct  is  a 
determining  force  for  the  major  part  of  our  individual  thinking,  and 
that  it  is  not  peculiar  to  so-called  crowd  thinking.  It  is  a  fundamental 
part  of  the  psychology  of  each  individual  man,  because  every  man  is 
essentially  a  gregarious  animal.  Rational  thinking  is  the  only  sphere 
in  which  its  influence  is  reduced  to  a  minimum,  and  genuine  rational 
thinking  constitutes  but  a  very  small  part  of  our  mental  activities.  It 
can  easily  be  understood,  however,  that  in  a  crowd  the  conditions  are 
peculiarly  favourable  for  the  action  of  herd  instinct,  and  that  under  such 
circumstances  its  influence  is  likely  to  reach  a  maximum.  Opinions 
and  beliefs  are  hence  accepted  more  readily  and  with  less  demand 
for  logical  evidence  than  in  the  case  of  the  isolated  individual,  and  we 
should  for  this  reason  'expect  to  find  in  the  crowd  some  approximation 
to  that  entire  abrogation  of  rationality  observed  by  Le  Bon  and  others. 
Our  conclusion  will  therefore  be  that  the  distinction  between  individual 
thought  and  crowd  thought  is  not  a  fundamental  difference  of  kind,  but 
merely  one  of  degree.     Non-rational  thinking  is  a  frequent  phenomenon 
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in  both,  but  it  is  more  obvious  and  unrestrained  in  the  crowd  because 
the  crowd  presents  conditions  which  are  peculiarly  favourable  for  the 
action  of  herd  instinct,  and  herd  instinct  is  one  of  the  cardinal  factors 
responsible  for  the  non-rational  type  of  thought. 

With  these  conceptions  at  our  disposal  we  can  return  to  the 
problem  of  rumour,  and  endeavour  to  ascertain  what  relation  it  bears 
to  the  psychological  forces  at  work  in  the  crowd.  This  relation  has 
been  admirably  analysed  by  Trotter  [17]  in  his  recently  published 
"  Instincts  of  the  Herd  in  Peace  and  War,"  and  the  conclusions  he 
reaches  may  be  expressed  as  follows  :  Circumstances  which  stimulate 
herd  instinct  tend  to  arouse  characteristic  gregarious  responses  in  each 
member  of  the  herd.  An  increased  sensitivity  to  his  fellows  is  produced, 
and  an  increased  tendency  to  be  affected  by,  and  to  identify  himself 
with,  their  alarms,  hopes,  opinions,  and  beliefs.  We  have  just  observed 
an  example  of  this  mechanism  in  the  case  of  the  crowd,  where  the 
stimulus  to  herd  instinct  provided  by  collecting  a  number  of  individuals 
together  leads  to  a  rapid  contagion  of  non-rational  opinions  and  decisions. 
It  may  further  be  stated  that  the  strength  of  the  gregarious  responses 
produced  are  proportional  to  the  strength  of  the  stimulus  to  which  herd 
instinct  has  been  subjected,  and  that  when  that  stimulus  is  maximal  the 
gregarious  responses  will  also  attain  to  their  maximum.  Xow  war  is 
probably  the  most  intense  of  all  possible  stimuli  to  herd  instinct,  and 
above  all  a  war  like  the  present  one,  in  which  the  very  existence  of 
the  herd  is  seriously  threatened.  Hence  we  should  expect  under  such 
circumstances  a  vast  increase  of  all  the  characteristic  herd  manifestations, 
including  an  abnormal  sensitivity  to  the  opinions  and  beliefs  of  our 
fellows,  and  hence  an  abnormal  prevalence  and  propagation  of  rumour. 
Trotter  points  out  that  war,  in  order  to  produce  a  maximal  gregarious 
response,  must  be  a  really  dangerous  threat  to  the  herd.  The  South 
African  War,  for  example,  was  not  such  a  threat,  and  correspondingly 
the  activity  and  vitality  of  rumour  were  vastly  less  than  in  the  present 
War.  Again,  the  stimulus  to  herd  instinct  was  at  its  maximum  at  the 
outbreak  of  war.  One  will  remember  the  extraordinary  camaraderie 
which  then  prevailed,  and  the  changed  atmosphere  of  the  railway 
carriage  and  omnibus.  Correspondingly,  again,  rumour  was  con- 
siderably more  rife  then  than  since. 

When  herd  instinct  is  maximally  stimulated,  its  action  over- 
whelmingly dominates  the  mind,  non-rational  opinions  are  disseminated 
with  prodigious  ease,  and  the  rational  activities  with  their  capacity  for 
cool  criticism  are  at  a  low  ebb.  In  this  way  stories  are  accepted  and 
a— 11 
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propagated  by  people  who,  in  their  more  normal  state,  would  at  once 
detect  their  inherent  improbability  or  impossibility.  To  what  an 
absurd  length  this  logic-tight  process  may  go  was  well  shown  by  one  of 
my  servants,  a  not  unintelligent  girl,  who  inquired  breathlessly  one 
morning  whether  I  had  heard  the  latest  news,  to  wit,  that  "  one  of  our 
airships  was  up  last  night  and  dropped  a  bomb  on  Ilford." 

We  have  thus  reached  a  position  which  enables  us  to  understand 
the  nature  of  the  soil  in  which  rumours  grow,  and  the  factors  which 
make  it  so  fertile  in  time  of  war.  The  next  problem  which  confronts 
us  is  the  consideration  of  the  causes  immediately  responsible  for  the 
origin  and  development  of  rumours,  and  the  classification  of  the 
different  kinds  of  rumours  which  we  actually  find  in  existence.  To 
continue  the  metaphor,  we  have  to  determine  the  nature  of  the  seed 
which  must  be  cast  upon  the  soil,  and  the  different  species  of  plants 
which  thereby  develop. 

With  regard  to  the  first  point,  the  answer  must  evidently  be  that 
the  causes  leading  to  the  origin  and  development  of  rumours  are  all 
those  factors  which  we  found,  in  the  earlier  part  of  this  paper,  to  be 
responsible  for  the  perversion  of  evidence.  Chief  amongst  these  was 
the  action  of  complexes,  which  were  shown  to  be  capable  both  of 
perverting  the  report  of  an  actual  occurrence  and  of  creating  fictitious 
evidence  in  the  shape  of  phantasy.  It  is  clear,  moreover,  that  the 
kinds  of  rumours  produced  will  depend  upon  the  nature  of  the 
complexes  underlying  them.  AVe  cannot  attempt  here  to  make  any 
exhaustive  classification  of  these  kinds,  but  the  following  groups  may 
be  fairly  easily  distinguished  : — 

(1)  Rumours  directly  connected  with,  the  Threat  to  the  Herd. — 
These  are  the  product  of  the  tension  and  anxious  expectation  induced 
in  the  herd  whose  existence  is  endangered,  with  the  resulting  perver- 
sions and  phantasies  thereby  generated.  Such,  for  example,  are 
rumours  of  invasion,  of  spies,  of  Germany's  big  guns,  giant  submarines, 
and  submarine  transports.  In  some  of  these,  other  subsidiary  factors 
are  also  undoubtedly  concerned,  particularly  political  bias,  whose 
supposed  burial  is  obviously  by  no  means  so  complete  as  we  fondly 
endeavour  to  imagine.  This  is  very  clearly  shown  by  the  attitude  adopted 
towards  such  rumours  by  the  newspapers  which  have  hauled  down 
the  old  party  labels  in  order  to  reappear  under  the  new  rival  flags  of 
government-baiters  and  government  apologists.  The  subsidiary  com- 
plexes which  are  thus  enabled  to  find  nourishment  in  this  group  of 
rumours  constitute  a  link  which  carries  us  over  to  the  second  group. 
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(2)  Wish -fulfilment  Rumours.  —  These  are  produced  by  the 
mechanism  which  is  so  familiar  to  us  in  both  normal  and  abnormal 
psychology,  the  creation  of  a  pleasant  world  of  phantasy  in  which  our 
desires  and  longings  are  abundantly  fulfilled.  As  examples  we  may 
mention  the  rumours  of  Zeppelins  brought  down  in  the  next  county, 
of  submarines  sunk  in  the  next  bay,  and  the  most  wonderful  of  all,  the 
famous  Russian  rumour.  Here  again,  of  course,  other  factors  play 
a  part,  some  of  which  we  shall  mention  subsequently. 

(3)  Rumours  due  to  Widespread  and  Fundamental  Complexes. — 
Certain  complexes  which  belong  to  the  essential  psychological  structure 
of  every  human  being,  and  are  therefore  capable  of  being  easily  excited 
in  large  numbers  of  people,  may,  when  an  appropriate  stimulus  occurs, 
lead  to  the  development  and  propagation  of  rumours.  Such  complexes 
tend  to  seize  any  likely  material  and  to  build  phantasies  upon  it  in 
which  they  attain  some  degree  of  satisfaction.  As  an  example  of  a 
rumour  arising  in  this  way  we  may  cite  the  war  baby  rumour,  which 
seems  to  have  owed  its  existence  and  growth  to  phantasies  of  an 
obviously  sexual  origin.  In  view  of  the  eminently  respectable  character 
of  many  of  the  people  who  industriously  propagated  it,  this  rumour 
provides  an  interesting  illustration  of  the  indirect  pathways  by  which 
the  most  efficiently  repressed  complexes  will  contrive  to  find  an  outlet. 
Rumours  of  atrocities,  again,  have  probably  at  least  one  root  in  the 
sadistic  and  masochistic  complexes  which,  at  any  rate  in  an  undeveloped 
or  repressed  state,  are  more  widespread  than  is  generally  thought. 
What  may  be  called  the  instinct  of  cruelty  seems  to  be  an  integral  part 
of  our  nature,  however  much  it  may  be  concealed  and  repressed  by  our 
education  and  traditions.  William  James  [11]  has  clearly  developed 
this  conception  in  his  "  Principles  of  Psychology,"  and  he  ascribes  to 
the  stimulation  of  this  instinct  the  fascination  which  stories  of  atrocity 
have  for  most  minds.  It  is  easy  to  understand  that  phantasies  built 
upon  it  may  lead  to  the  propagation  of  corresponding  rumours. 

Recent  research  has  shown  that  fundamental  and  generalized  com- 
plexes of  the  kind  we  are  now  considering,  elementary  complexes  more 
or  less  common  to  the  whole  human  race,  play  an  important  part  in  the 
development  of  myths  and  sagas,  and  it  is  interesting  to  note  that  the 
psychological  processes  concerned  therein  show  a  marked  analogy  with 
those  responsible  for  the  development  of  rumour  [1]. 

There  are  certain  peculiar  aspects  of  rumour  which  merit  special 
attention  and  analysis.  The  first  of  these  is  that  curious  impulse  to 
pass  on  the  rumour,  to  communicate  it  as  soon  as  possible  to  a  further 
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person,  of  which  the  existence  is  a  matter  of  common  observation. 
A  closely  similar  phenomenon  may  be  noted  in  the  case  of  wit,  the 
impulse  which  we  all  feel  to  pass  on  the  last  good  joke  we  have 
heard  [8].  We  may  compare  with  it,  also,  that  propagandism  which 
Le  Bon  has  noted  in  crowds,  the  imperative  desire  to  spread  their 
opinions  and  dogmas.  It  is  possible,  without  pretending  that  the 
analysis  is  in  any  way  exhaustive,  to  indicate  two  groups  of  factors 
which  appear  to  underlie  this  impulse. 

The  first  group  comprises  the  self-assertion  or  grandiose  complexes, 
whose  action  we  have  already  studied  in  the  perversion  of  evidence. 
We  noted  there  the  desire  to  figure  as  a  person  of  distinction,  to  occupy 
the  centre  of  the  stage,  and  to  have  the  eyes  and  ears  of  our  neighbours 
directed  admiringly  towards  us  ;  and  it  is  clear  that  a  similar  feeling  is 
obtaining  satisfaction  in  the  man  who  relates  the  latest  rumour.  It  is 
instructive  to  note  that  the  desire  to  achieve  a  position  of  importance  in 
another  person's  mind  is  unquestionably  present  in  cases  of  pseudologia 
phantastica,  and  Eisch  observed  that  his  patients  would  only  fabricate 
when  assured  of  their  hearer's  interest.  An  interesting  subsidiary  effect 
of  these  grandiose  complexes  is  the  often  observed  tendency  of  the 
rumour  propagator  to  bring  the  alleged  events  constituting  the  material 
of  the  rumours  as  closely  as  possible  into  relation  with  himself.  Thus, 
when  spy  rumours  were  rife,  the  propagator  frequently  assured  us  that 
the  governess  with  the  box  full  of  bombs  had  been  discovered  in  the 
adjoining  suburb,  or  in  the  next  street,  or  even  in  the  house  of  his 
cousin.  The  pseudologia  phantastica  patient  would  have  said  that  he 
had  himself  made  the  discovery  in  his  own  house,  but  in  the  more 
normal  man  the  powers  of  self-criticism  are  still  sufficiently  active  to 
inhibit  a  phantasy  of  this  degree,  but  not  sufficiently  active  to  prevent 
the  minor  perversions  we  have  described.  The  Russian  rumour  pro- 
vided plentiful  illustrations  of  this  process,  and  there  were  few  of  us 
who  had  not  an  aunt  or  a  "friend  in  an  influential  position"  who 
witnessed  the  travels  of  those  wonderful  troops. 

The  second,  and  probably  the  most  important,  group  comprises  the 
factors  directly  connected  with  herd  instinct  [17].  We  have  observed 
that  this  instinct,  when  suitably  stimulated,  causes  the  individual  to 
seek  to  identify  himself  with  the  herd,  and  to  take  a  part  in  the  pro- 
motion of  the  herd's  welfare.  If  this  desire  can  obtain  adequate 
satisfaction,  the  longing  and  unrest  produced  by  the  promptings  of  the 
instinct  are  at  once  allayed.  This  effect  is  characteristically  seen  in  the 
peace  of   mind  and  freedom  from  worry  of   the  man  who  has  finally 
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decided  to  join  the  Army.  The  desire  to  identify  oneself  with  the  herd, 
to  he  "  in  it,"  and  to  play  a  part  in  its  activities  and  strivings  ma\ 
easily  he  discerned  in  the  propagator  of  rumour,  and  is  clearly  one  of 
the  factors  underlying  the  impulse  to  communicate  it. 

Another  peculiar  aspect  of  rumour  to  which  we  desire  to  direct 
attention  is  the  fact  that  it  frequently  exhibits  a  generic  character — that 
is  to  say,  rumour  tends  to  assume  a  particular  shape,  which  constantly 
appears  whenever  the  circumstances  are  favourable.  Thus  when  the 
Germans  invaded  France  a  rumour  was  immediately  spread  throughout 
Germany  that  the  French  had  poisoned  the  wells.  Similar  rumours 
have  appeared  on  various  subsequent  occasions  during  the  present  War, 
and  have  been  current  in  former  wars  whenever  an  invasion  has  taken 
place.  Of  course,  we  are  not  in  a  position  to  say  how  much  truth  these 
assertions  have  contained,  but  their  regular  appearance  at  least  arouses 
our  suspicion.  Similarly,  rumours  of  atrocities  have  always  tended  to 
assume  certain  fixed  forms.  We  may  mention,  for  example,  the  rumour 
that  many  Belgian  children  were  in  this  country  whose  hands  had  been 
cut  off.  Lastly,  the  best  example  of  the  generic  character  of  rumour, 
whose  very  obviousness  tends  to  prevent  us  appreciating  its  significance, 
is  the  circumstance  that  all  the  rumours  of  recent  times  are  concerned 
with  the  War. 

We  are  unable  to  present  any  completely  satisfactory  theory  to 
account  for  this  generic  aspect,  but  there  are  certain  considerations 
which  will  at  least  cast  some  light  upon  the  question.  To  begin  with, 
the  fact  that  present-day  rumours  always  concern  the  War  indicates 
that  rumours  will  only  arise  in  connexion  with  the  subject  which  has 
bound  the  herd  together,  and  stimulated  to  their  maximum  degree  all 
the  forces  of  herd  instinct.  Hence  in  the  case  of  the  War  they  will 
tend  to  fall  into  forms  which  minister  to  the  aggressive  or  defensive 
activities  of  that  instinct,  and  these  forms  will  naturally  be  fairly 
limited  in  number. 

A  further  important  factor  in  producing  the  generic  character  of 
rumours  is  the  previously  mentioned  circumstance  that  the  causal 
mechanisms  fall  into  certain  groups  and  thereby  generate  rumours  of 
corresponding  types.  The  last  of  these  groups,  the  action  of  wide- 
spread complexes  of  a  fundamental  kind,  would  seem  to  be  particularly 
important  in  this  connexion.  The  identity  of  form  shown  by  myths 
and  sagas  developed  in  remotely  separated  countries  has  been  shown 
by  recent  research  to  be  ascribable  to  their  origin  from  complexes  of 
primary    importance    which    are    common    to    the   whole   human   race. 
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It  is  clear  that  this  generic  character  in  myths  and  sagas  is  closely 
allied  to  that  which  we  are  now  considering  in  the  case  of  rumour,  and 
we  are  therefore  justified  in  assuming  that  the  same  mechanism  is 
probably  responsible  for  both. 

One  group  of  rumours,  those  concerned  with  atrocities,  deserves 
special  study  in  this  respect.  It  is  easy  to  discern  in  some  of  them 
the  action  of  sadistic  phantasies.  Stories  of  rape  and  the  mutilation 
of  women  must  obviously  be  sometimes  due  to  this  cause,  and  the 
circumstances  of  their  origin  would  explain  their  stereotyped  character. 
On  the  other  hand,  it  is  important  to  realize  that  sadistic  complexes 
tend,  not  only  to  produce  rumours  of  atrocities,  but  to  express  them- 
selves in  action,  and  to  produce  actual  atrocities.  Owing  to  the 
removal  of  inhibitions,  always  found  in  mobs,  and  certainly  not  least 
in  a  sacking  army,  we  should  expect  these  complexes  to  find  in  such 
circumstances  an  opportunity  for  active  expression.  When,  in  addi- 
tion, the  army  has  been  bred  in  traditions  which  Mr.  Trotter,  in  his 
recent  book,  has  aptly  compared  with  those  of  the  wolf-pack,  the 
opportunity  for  such  expression  is  likely  to  be  exceptionally  frequent. 

To  this  consideration  we  may  appropriately  add  some  concluding 
remarks  with  regard  to  the  aims  and  limits  of  the  present  investigation. 
No  attempt  has  been  made  to  approach  the  interesting  and  important 
problem  of  the  methods  by  which  the  perverted  elements  in  evidence 
may  be  distinguished  from  those  which  are  accurate.  It  is  very  obvious 
that  reports  are  not  always  false,  and  that  even  rumours  sometimes 
have  a  substantial  basis  in  fact.  No  doubt  it  will  ultimately  be  possible 
to  devise  criteria  by  which  the  wheat  may  be  separated  with  certainty 
from  the  chaff,  and  the  products  of  phantasy  from  the  genuine  results 
of  observation.  Law  has  long  laboured  to  establish  such  criteria,  and 
has  evolved  a  procedure  which  is  perhaps  as  satisfying  as  it  is  possible 
now  to  achieve.  There  can  be  no  question,  however,  that  this  procedure 
is  far  from  perfect,  and  that  in  it  due  weight  is  not  given  to  factors 
which  are  obvious  to  the  psychologist.  We  may  reasonably  expect  that 
psychology  should  take  a  hand  in  the  task,  and  provide  the  lawyer  with 
information  and  with  principles  which  will  help  him  to  improve  the 
methods  he  now  employs. 

In  the  present  paper,  however,  no  such  ambitious  programme  has 
been  entertained,  and  the  question  of  determining  what  is  valid  evidence 
and  what  is  not  has  been  entirely  omitted.  80  far  as  rumour  is  con- 
cerned, the  material  selected  has  consisted  solely  of  reports  which  have 
been  subsequently  admitted  to  be  essentially  false,  because  the  problem 
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aimed  at  has  been  the  ascertaining  of  the  psychological  mechanisms  by 
which  such  false  reports  come  into  existence.  How  far  other  reports — 
reasonably  authenticated  reports  of  atrocities  for  example — are  true  is  a 
question  of  a  totally  different  kind,  and  one  to  be  solved,  not  by  arm- 
chair speculations,  but  by  a  judicial  investigation. 

Even  wTith  these  limitations  the  conclusions  reached  can  only  be 
regarded  as  tentative,  for  the  subject  and  its  ramifications  are  extra- 
ordinarily complicated  and  involved.  I  can  only  claim  to  have  touched 
the  borders  of  a  vast  field,  and  perhaps  to  have  suggested  some  likely 
paths  along  which  the  future  explorer  may  attain  more  complete 
results. 
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DISCUSSION. 

Sir  GEORGE  Savage  :  I  have  been  much  pleased  and  impressed  by 
Dr.  Hart's  paper.  It  approaches  the  subject  of  rumour  in  what  I  may  call 
a  natural  way.  First  he  has  considered  evidence  and  the  various  causes  which 
may  strengthen  or  weaken  it.  I  shall  not  speak  on  this  part  of  the  paper,  but 
I  was  really  delighted  to  find  that  Dr.  Hart  had  treated  rumour  in  a  parallel 
to  the  psychology  of  the  crowd.  I  have  had  interest  in  this,  especially  as 
developed  in  the  book  of  Martin  Conway.  The  contagion  of  feeling  seen  in 
both  is  eminently  characteristic,  and  so  also  in  both  is  the  unreason  which  so 
generally  appears.  The  probability  of  the  truth  in  the  one  case,  and  the 
probability  of  justice  being  done  in  the  other,  are  equally  doubtful  and  from 
similar  causes.  The  relation  of  untruth  to  developing  children  has  always 
interested  me,  and,  when  asked,  some  years  since,  at  a  meeting  which  I  had 
addressed  on  the  evolution  of  the  moral  sense  in  children,  how,  on  the  evolu- 
tionary theory,  I  could  explain  the  lying  habit  so  common  in  children,  I  said 
that  just  as  exuberance  of  vitality  and  muscular  health  led  them  to  stand  on 
their  heads,  so  exuberant  nervous  vitality  tended  to  overgrowth  of  the  imagina- 
tion for  a  time.  The  whole  paper  is  so  full  of  points  of  interest  that  time  is 
needed  to  digest  and  utilize  them. 

Professor  T.  P.  NUNN  :  All  I  have  to  say  by  way  of  comment  on  Dr.  Hart's 
very  interesting  and  valuable  paper  is  that  I  was  glad  to  hear  him  emphasize 
the  results  of  Stern  and  others  with  reference  to  the  unreliability  of  children's 
evidence.  Not  long  ago  I  had  occasion  to  be  present  during  the  police-court 
proceedings  against  a  professional  man  charged  with  what  the  newspapers  call 
"  a  serious  offence."  The  important  evidence  was  all  given  by  boys  aged  from 
9  to  11  or  12,  and,  taken  at  its  face  value,  was  distinctly  incriminating.  To 
me,  however,  the  boys'  statements  seemed  to  show  unmistakable  signs  of  sug- 
gestion, which  I  had  no  difficulty  in  attributing  to  the  well-intentioned  influence 
of  the  energetic  detective  who  had  made  the  first  inquiries  into  the  case.  The 
presence  of  suggestion  was  so  clear  in  respect  of  the  more  serious  of  the  two 
counts  against  the  accused  that  the  magistrates  dismissed  it.  In  respect  of 
the  other  count  the  unfortunate  man  was  committed  for  trial,  though  he  was 
ultimately  acquitted  by  the  common-sense  of  a  jury.  My  observations  of 
this  case  have  convinced  me  that  persons  accused  of  crimes  of  this  kind  may 
often  suffer  serious  injustice  in  the  absence  of  special  precautions  against  the 
high  suggestivity  of  children. 

The  President  :  I  thank  Dr.  Bernard  Hart  for  his  very  interesting  paper. 
Rumour  is  defined  in  Webster's  Dictionary  as  "Flying  or  popular  report:  a 
current  story  passing  from  one  person  to  another  without  any  known  authority 
for  the  truth  of  it."     But  rumour  is  also  used  as  a  report  of  a  fact,  a  story 
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well  authorized  and  the  quotation  given  in  this  respect  is  "  This  rumour  of 
Hn„  went  forth  throughout  all  Jud*a  and  the  region  round  ahon  "  ,ce 
rumour  thus  used  m  this  passage  might  be  inferred  to  imply  the  former 
defin,t,on  o  the  word  it  is  not  surprising  to  find  in  the  Bevised'version  o,  The 
B  Me  Tin  report  of  H,m,"  fc.  Mandsley,  in  his  work  "  Natural  Causes  and 
Supernatural  Seemings,"  says  it  is  hardly  possible  for  those   who  have  not 

hotbt8  n'a V  "t  Shb)COt  '°  leali2e  h°W  maDy  »d  «~»  events  »™ ^be- 

thought nay  seem   to  happen,  not  beeause  they  ever  did  happen,  but  because 
of  the  strong  wish   and   belief  that   they  would    happen.     This   explains     he 
psychology  of  the  great  Russian  myth   to  which  Dr   Hart  Inas  alludeT  But 
other  senfments  play  an  important  part,  notably  vanity  and  a  desire  to  excite 
wonder  and   surpr.se   in  others  and  so  to  get   talked   about.     A  false "report 
sometimes  arises  from  erroneous  observation,  either  because  the  indiTidua 
incapable  of  mterpretmg  the  sensations  reoeived-that  is  to  say,  there  is  erro 
of  pereepfon-or  because  complete  opportunity  of  observation  Lot  availa  ,e 
A  rumour  starts  by  the  individual  telling  to  others  a  report,  perhaps  at  first 
with   due  caution;    but  finding,  however,  that  it  is  believed    any  doubts   be 
may  have  bad  tend    to   disappear,  his  vanity  is  excited,   and    he  allows  his 
magmafon  to  embroider  his  original  statement ;  or,  if  be  does  not  him  e  f  do 
»,  others  to  whom  the  report  has  been  told  will,  for  similar  reasons,  sp  ead 

he  false  report,  and  so  it  passes  from  one  person  to  another  "  without  anv 
known  authonty  for  the  truth  of  it."  It  was  widely  believed  tlj  among  the 
Beta-  refugees  m  this  country  were  children  whose  hands  had  been  cut  off 

amnh  ,».TdanS:      ^  ""i     f  ""f  "  ^  CaPaMe  °f  SU0h  f^«ulness  has  been 
ampl    proved,  and  accordingly  the  false  report,  once  having  started,  spread 

p.       dt  a'n  A  "  aUlhOTity  fOT  the  hUth    °f   "'"  aS  ™    subset  nty 

KfiLu      A      T'       °  °nel'ed  t0  hnM  a  h°Spital  "  a  sin8l«  ease  could 
Be. produced.     A  newspaper  man  came  to  me  and  said  that  he  had   heard  we 

01  e:;as::n  te  h°rital ;  i  have  n° douM  he  »**  «•""-  ««* » «*  «S 

01  copy,  and  thus  the  rumour  was  spread  far  and  wide.     An  hysterical  nurse 

ndX?      f°t   ^K^f-,8  h°rr0ra  WWch   ™'e  wMy  beheved  as  t  ey 
ound  then  way  mto  the  daily  press.     Visual  hallucinations  in  all  ages  have 

Ilsoi     r"1"?^  hl   the  '^°h0l^ef  rumour,  and  the  vision  oe 

show  that  !  a       .        r'r0Ver8y  "  'laS  eXcited   in   the  newspapers  only 

ho«  that  human  nature  does  not  change,  and  "collective  credulity  "  regard 
mg  v,s,ons  still  plays  an  important  role  of  influence  on  the  social  mid. 

manner  witll' W^T  ^  ^  h"  *""  in  SUch  "  ^mirably  systematic 
cannei  nith  his  subject,  and  has  covered  so  much  ground  in   his  miner   kh.t 

I;™;  i:::" T the  ch,ief  direction  in  which  fm'ti,e"  ««*-  '-''«•  -> 

lolal  ™  fe"er  and  m01'e  SearCl'ing  i'lvestigation  into  the  precise  psyeho- 

tact  d     n      T     T,8  °f  Part,CUl!U'  ™mOUrS-     ™e  eetual  tracing  of  the 

flltv      TSh        e%°  u1?  0rigi"  °'  a  rM,0m'  1S  USUiUI>'  *  ".a..er  of  extreme 

s  22  and  t  m°  f  "?  be  d°ne  ln  many  Cases  is  a  eareful  collecting, 
■tt.ng,   and  criticism   of  available  data  from   a  comparatively  small   „„ er 
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of  individuals  who  have  helped  to  give  rise  to  or  (more  often)  to  hand  on 
the  rumour.  Preliminary  reports  on  investigations  along  these  lines  have 
recently  been  published  in  the  Journal  of  the  Society  for  Psychical  Besearch 
as  regards  the  "  angels  of  Mons  "  and  the  "  Russian  "  rumours.  They  seem  to 
indicate  that  fully  developed  rumours  such  as  these  are  often  brought  about  by 
large  and  frequent  distortions  of  memory  working  upon  a  small  residuum  of 
distorted  perception  in  the  case  of  a  few  individuals  from  whom  the  rumours 
presumably  took  their  rise.  Even  in  the  absence  of  such  investigations, 
however,  it  may  sometimes  be  possible  to  obtain  a  deeper  and  fuller  knowledge 
of  the  more  hidden  of  the  motive  forces  underlying  a  rumour  by  the  application 
to  the  content  of  the  rumour  of  the  results  of  psycho-analytic  work  on 
individuals  and  on  myths  and  sagas.  Many  of  the  details  of  rumours  will 
then  probably  be  found  to  be  determined  by  deep-lying  trends  and  fancies  that 
are  already  familiar  to  students  of  the  unconscious  and  its  manifestations.  As 
regards  the  influence  of  the  crowd  and  of  the  gregarious  tendencies  upon  the 
development  of  rumours,  it  must  be  borne  in  mind  that  it  is  seldom  the 
influence  of  the  crowd  in  the  narrow  sense  that  is  at  work,  but  rather  some 
one  or  more  of  the  more  subtle  far-reaching  manifestations  of  herd  and  instinct 
to  which  Mr.  Trotter  has  recently  drawn  attention,  for  it  is  not,as  a  rule, 
in  crowds  and  assemblies  that  rumours  are  propagated,  but  rather  "when  two 
or  three  are  gathered  together"  in  the  street,  at  the  back  door,  in  the  smoking 
room,  or  in  the  train. 

Mr.  J.  HERBERT  PaeSONS  :  I  have  learnt  much  from  this  extremely  lucid 
paper.  If  I  may  offer  a  minor  criticism,  it  appears  to  me  that  Dr.  Hart  shows 
a  tendency  to  under-estimate  the  importance  of  group  mentality  in  the  natural 
recoil  from  the  somewhat  crude  views  of  Le  Bon  and  others  of  his  school. 
The  French  school  of  psychologists,  headed  by  Durkheim,  have  brought  for- 
ward much  evidence  in  favour  of  communal  thought  in  primitive  races,  and  it 
is  interesting  and  instructive  to  examine  the  individual  mind  as  a  derivative 
from  the  group  mind.  I  wish  to  emphasize  the  extraordinary  opportunity 
which  present  conditions  offer  to  psychologists  for  constructive  work. 
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(May  30,  1916.) 

The    Compluetic    Reaction     (Wassermann)     in    Amentia : 
an    Original    Study    of    100    Cases. 

By  H.  F.  Stephens. 

All  the  experiments  for  this  investigation  were  carried  out  by  me 
in  the  Bacteriological  Laboratories  at  Guy's  Hospital,  and  my  thanks 
are  due  to  Dr.  Eyre,  the  Director,  for  having  placed  every  facility  at  my 
disposal,  and  to  Dr.  Ryffel,  the  Chemical  Pathologist,  for  his  advice  and 
assistance.  I  am  also  indebted  to  my  Board  of  Management  and  to  my 
Medical  Superintendent,  Dr.  Caldecott,  for  their  courteous  permission 
to  undertake  this  investigation  in  the  case  of  patients  resident  under 
their  care  at  the  Royal  Earlswood  Institution,  at  Kedhill,  in  Surrey. 

A  foreword  is,  perhaps,  necessary  in  explanation  of  the  title  I  have 
assumed  for  this  paper,  a  title  for  which  I  beg  your  kind  indulgence. 
By  the  "  compluetic  reaction  "  I  mean  the  "  Wassermann  reaction."  It 
ought  never  to  have  been  called  the  "Wassermann  reaction,"  for,  as 
everybody  should  know,  and  as  our  President  has  placed  on  record  in  his 
communication  to  the  late  Royal  Commission  on  Venereal  Diseases  on 
this  subject,  not  Wassermann  but  the  Belgian  Professor  Bordet  was 
the  first  to  "discover,"  to  study  and  "  establish  "  the  essential  principle 
of  the  test.  As  England  to-day  is  at  war  for  justice  and  fair  play,  it  is 
only  meet  and  right  and,  perhaps,  our  bounden  duty  that  the  Belgian 
should  come  to  his  own  again !  The  proper  name  for  the  "Wassermann 
reaction"  is  the  "Bordet-Gengou  phenomenon  in  syphilis,"  but, 
although  this  is  rightly  its  proper  name,  such  a  designation,  however 
JU — 20 
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romantic  the  association  of  the  things  discovered  with  the  names  of 
their  discoverers  may  be,  is  nevertheless  not  quite  correct.  For  it  is 
but  a  mere  truism  to  maintain  that  natural  processes  exist  and  are 
not  made;  they  always  were  and  will  be,  in  spite  of  their  discoverers; 
and  it  is  with  the  things  themselves  that  science  is  concerned.  The 
more  correct  phraseology,  therefore,  would  be  "  the  complement- 
fixation  or  deviation  phenomenon  in  syphilis."  For  this  rather 
cumbrous  expression  I  have  taken  the  liberty  to  make  the  simpler  term 
the  "  compluetic  reaction,"  coining  the  word  "  compluetic  "  from  the 
two  words  "  complement  "  and  "  luetic,"  and  as  such  I  beg  leave  to 
submit  it  to  your  courteous  and  generous  consideration. 
This  paper  is  divided  into  two  sections : — 

(A)  A  summary  of  the  technique  employed  in  the  experiments. 

(B)  An  analysis  of  the  results  obtained  thereby. 

(A)    The  Technique  Employed. 

The  technique  employed  was  that  in  current  use  at  Guy's  Hospital. 
It  may  be  briefly  summarized  under  the  following  three  heads  : — 

(1)  The  reagents  used  in  the  test. 

(2)  The  preliminary  preparations  for  the  test. 

(3)  The  test. 

The  Reagents. 

As  is  well  known,  the  reagents  required  for  this  test  are  : — 

(1)  Antigen. 

(2)  Eeagin  (blood  serum  or  cerebrospinal  fluid). 

(3)  Complement. 

(4)  Hsemolysin. 

(5)  Erythrocytes. 

(6)  Saline  solution. 

The  materials  used  in  my  experiments  were  as  follows : — 

(1)  For  antigen  a  1  in  10  saline  solution  of  an  alcoholic  extract 

of  human  congenital  syphilitic  liver. 

(2)  For  reagin  only  the  blood  sera  were  used.     The  sera  were 

obtained    from    the    peripheral    blood    of    the    patients. 
They  were  used  undiluted. 

(3)  For  complement  a  1  in  10  saline  dilution  of  fresh  guinea-pig's 

serum. 
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(4)  For  hemolysin  a  1  in  20   saline  dilution  of  the  hemolytic 

sera    of    rabbits    immunized    against    human    red    blood 
corpuscles. 

(5)  For  erythrocytes  a  saline  suspension  of  fresh  human  red  blood 

corpuscles,  obtained  always  independently  of  the  bloods 
to  be  examined,  and  diluted  100  times  (1  in  100). 

(6)  A  0'9  per  cent,  saline  solution,  freshly  made  and  sterile,  was 

used  for  all  dilutions  in  the  test. 

It  may  not  be  out  of  place  here  to  note  the  following  facts 
concerning  the  reagents  : — 

(1)  Antigen. — The  strength  and  properties  of  a  good  antigen  tend 
to  remain  constant.  Its  characteristics  must,  however,  be  redetermined 
and  confirmed  from  time  to  time  by  testing  the  antigen  against  known 
syphilitic  reagins.  This  practically  consists  in  the  performance  of  a 
test  in  which  all  the  factors  are  known  except  the  strength  and 
properties  of  the  antigen.  The  antigen  used  in  my  experiments  had 
been  used  in  the  routine  performance  of  many  thousands  of  tests,  in  all 
of  which  it  was  proved  to  be  neither  haemolytic  nor  anticomplimentary, 
but  truly  antigenic  in  its  properties. 

Reagins. — These  were  always  tested  against  and  compared  with 
known  "  positive  "  and  "  negative  "  sera  as  "  controls." 

(3)  Complement. — As  is  now  fully  recognized,  the  complement  is  the 
most  important  factor  in  this  reaction,  but  unfortunately  it  tends  to 
degenerate  very  easily.  The  strength  of  the  complement  therefore 
varies,  and  must  be  determined  daily  immediately  before  the  tests  are 
performed.  The  strength  of  the  complement  is  best  expressed  in  the 
terms  of  what  is  known  as  the  minimal  complementary  dose  (the 
"  M.C.D."),  the  daily  determination  of  which  is  one  of  the  preliminary 
preparations  for  the  test  and  will  be  described  later.  By  means  of  the 
M.C.I),  a  scale  of  gradations  can  be  obtained  whereby  what  may  be 
a  purely  qualitative  test  can  be  converted  into  a  quantitative  reaction. 
At  Guy's  Hospital  both  the  qualitative  and  quantitative  methods  are  in 
daily  use.  In  every  one  of  my  cases,  however,  two  minimal  doses  of 
complement  were  always  employed,  for  by  experiment  I  found  that  both 
from  the  qualitative  and  quantitative  standpoints  two  minimal  com- 
plementary doses  were  sufficient  for  each  of  my  cases,  a  greater  dosage 
resulting  in  the  presence  of  an  excess  of  complement,  and,  therefore,  in 
the  production  of  error.  It  is  necessary  to  emphasize  the  amoimt  of 
complement  employed,  as  results  with  this  test  from  the  quantitative 
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standpoint  are  only  of  value  when  expressed  in  terms  of  the  M.C.D., 
from  which  it  follows  that,  in  my  series  of  cases,  even  the  definitely 
positive  reactions  are  quantitatively  very  feeble. 

(4)  Hdcmolysin. — The  hsemolysin  tends  to  remain  constant.  The 
strength  of  the  hsemolysin  is  also  best  expressed  in  terms  of  what  is 
known  as  the  minimal  hsemolytic  dose  (the  "M.H.D.").  The  M.H.D. 
for  any  given  brand  of  hgeniolysin  therefore  tends  to  remain  constant. 
The  M.H.D.,  however,  should  be  confirmed  from  time  to  time  in  the 
manner  of  the  method  described  later. 


The  Preliminary  Preparations. 

The  compluetic  test,  it  will  be  remembered,  is  an  attempt  to 
ascertain  whether  a  given  serum  in  the  presence  of  syphilitic  antigen 
is  able  to  "fix"  complement,  that  is,  to  de-ionize  it,  to  rob  it  of  its 
oxydases,  and  so  to  render  it  inactive.  The  test  is  not  only  a  means  of 
ascertaining  whether  a  given  serum  can  "  fix  "  complement,  but  also 
how  much  complement  it  can  so  render  inactive.  The  test  is  therefore 
both  qualitative  and  quantitative.  It  is  a  means  of  ascertaining  not 
only  the  fixation  ability,  but  also  the  fixation  capacity  of  the  tested 
serum. 

Now  in  order  to  be  able  to  "  fix  "  complement,  the  given  serum 
must  contain  syphilitic  reagin — i.e.,  the  syphilitic  "  antibody."  There- 
fore the  test  becomes  limited  to  ascertaining  whether  a  given  serum 
contains  syphilitic  reagin,  and  if  so  the  quantity  of  syphilitic  reagin  it 
contains.  Thus,  in  my  series  of  cases,  I  was  able  to  determine  that  a 
certain  proportion  of  the  sera  examined  did  contain  syphilitic  reagin, 
and  that  the  reagin  so  contained  was  invariably  in  small  quantities, 
being  always  enough  to  utilize  two  minimal  doses  of  complement. 
To  effect  these  determinations  the  method  employed,  as  will  be  remem- 
bered, is  : — 

(1)  To  free  a  given  serum  of  any  complement  it  will  naturally 
contain — i.e.,  to  "inactivate"  it. 

(2)  To  add  to  a  measured  quantity  of  the  inactivated  serum  a 
measured  quantity  of  antigen. 

(3)  To  add  to  this  mixture  a  measured  quantity  of  fresh  complement. 

(4)  A  certain  specified  time  is  then  allowed  for  these  three  sub- 
stances to  interact,  and  at  the  end  of  this  time — i.e.,  usually  after  one 
hour  in  the  air  incubator  at  37°  C. — the  presence  of  "  free  "  complement 
is  looked  for  by  means  of  a  delicate  "colour  indicator."      If  "free" 
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complement  is  then  found  to  be  present,  the  serum  does  not  contain 
syphilitic  reagin,  and  is  said  to  be  "negative."  If,  however,  "  free  " 
complement  is  found  to  be  absent  (the  added  complement  being  "  fixed  "), 
the  serum  does  contain  syphilitic  reagin  and  is  said  to  be  "  positive  "  ; 
the  degree  of  its  "  positivity  "  being  determined  by  the  quantity  of 
added  complement  that  has  been  "  fixed." 

Such  is  the  test.  Its  practical  value  depends  upon  the  delicacy  of 
the  "  colour  indicator,"  whose  efficiency,  in  its  turn,  is  dependent  upon 
its  ability  to  detect  the  smallest  traces  of  complement.  Therefore  it  will 
be  seen  the  preliminary  preparations  for  the  test  are  three  in  number  : — 

(1)  The  preparation  of  the  reagin. 

(2)  The  preparation  of  a  delicate  colour  indicator. 

(3)  The  determination  of  the  smallest  amount  of  complement  that 
can  be  detected  by  means  of  this  "  colour  indicator." 

These  preliminaries  will  now  be  considered. 

The  Preparation  of  the  Beagin. — In  all  my  cases  each  specimen  of 
blood  for  examination  was  taken  from  the  peripheral  circulation,  about 
5  c.c.  of  blood  being  withdrawn  with  aseptic  precautions  from  the 
median  basilic  vein.  Each  specimen  was  allowed  to  clot,  and  the  serum 
collected.  The  serum  was  then  divided  into  two  equal  portions.  One 
portion  was  heated  by  being  placed  in  a  hot-water  bath  at  56°  C.  for 
half  an  hour  (i.e.,  "  inactivation  by  heat  ").  The  other  portion  was  kept 
at  room  temperature  for  four  days  before  being  tested  (i.e.,  "  inactivation 
at  room  temperature  ").  The  reason  why  each  serum  was  divided  into 
two  portions,  one  being  heated,  the  other  not,  is  as  follows :  Every 
syphilitic  serum  is  supposed  to  contain  two  substances,  complement  and 
syphilitic  reagin  (antibody)  ;  "  inactivation  by  heat "  eliminates  the 
complement,  leaving  reagin  for  the  purposes  of  the  test.  But  many 
workers  at  Guy's  Hospital  in  a  long  experience  of  many  thousands  of 
cases  have  found  that  heat  also  tends  to  damage  these  syphilitic  reagins, 
some  more  intensely  than  others,  so  that  a  possibly  positive  serum  may 
declare  itself  as  negative.  It  has  therefore  been  the  practice  at  Guy's 
Hospital  in  all  cases  of  doubtful  reactions  to  re-test  the  serum,  unheated, 
and  after  keeping  for  four  days  at  room  temperature.  In  my  100 
cases,  however,  I  have  methodically  pursued  the  double  purpose, 
systematically  dividing  each  serum  into  two  equal  portions,  and 
regularly  examining  these  after  "  inactivation  by  heat "  and  after 
"  inactivation  at  room  temperature."  The  outcome  of  this  procedure 
has  been  that  the  results  differed  in  fourteen  of  my  100  cases.  Of 
these    fourteen    cases,    four    were    negative    heated,    weakly    positive 
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unheated  ;  ten  were  negative  heated,  definitely  positive  unheated.  The 
results  in  all  the  other  cases  agreed  both  with  the  heated  and  the 
unheated  portions  of  the  sera.  By  testing  the  unheated  sera  in 
every  case  I  was  able  to  confirm  the  results  obtained  with  the  heated 
sera,  and  vice  versa.  Against  the  method  of  "  inactivation  at  room 
temperature  "  it  might  be  urged  that  normal  sera  tend  to  become 
positive  on  keeping,  because  of  the  factor  of  hydrolysis,  which  will 
naturally  set  free  fatty  and  amino  acids  in  the  serum,  an  excess  of  such 
molecules  having  a  decided  anticomplementary  action.  But  such  a 
tendency  would  have  been  present  in  every  one  of  the  100  sera 
examined,  and  yet  in  only  fourteen  cases  did  the  results  differ.  More- 
over, all  these  fourteen  cases  did  not  occur  on  the  same  day,  under 
the  same  conditions  of  atmospheric  pressure  and  temperature ;  and  a 
further  examination  of  the  records  showed  that  one  occurred  in  a  set 
of  four,  two  occurred  in  a  set  of  five,  two  occurred  in  a  set  of  eight, 
four  occurred  in  a  set  of  eight,  one  occurred  in  a  set  of  twelve,  one 
occurred  in  a  set  of  thirteen,  and  three  occurred  in  a  set  of  fourteen. 
So  that  the  factor  of  hydrolysis  does  not  seem  wholly  to  explain  why 
under  the  same  conditions  more  positive  results  should  not  have 
occurred. 

The  Preparation  of  the  "Colour  Indicator." — In  the  preparation  of 
a  delicate  "colour  indicator"  for  this  test,  advantage  is  taken  of  the 
well-known  fact  that  in  the  presence  of  complement  and  haemolysin  red 
blood  corpuscles  are  destroyed,  the  haemoglobin  escaping  to  colour  the 
medium ;  but  that  in  the  absence  of  complement  no  haemolysis  occurs. 
On  the  basis  of  this  fact  a  mixture  of  haemolysin  and  erythrocytes  is 
prepared.  By  this  mixture  the  haemolysin  combines  with  the  red  cells 
and  is  said  to  render  them  "sensitive"  to  complement.  The  mixture 
is  therefore  called  "  a  suspension  of  sensitized  erythrocytes."  In  the 
actual  making  of  the  "sensitized  erythrocytes"  two  stages  occur: 
(1)  The  determination  of  the  minimal  dose  of  haemolysin  that  with 
complement  will  produce  in  a  definite  period  complete  haemolysis  of 
the  smallest  convenient  quantity  of  red  cells;  (2)  the  mixing  of  the 
components  in  these  proportions. 

The  Determination  of  the  Minimal  Hsemolytic  Dose. — The  reagents 
required  for  this  determination  are:  (1)  A  1  in  20  saline  dilution  of 
haemolysin;  (2)  a  1  in  100  saline  suspension  of  fresh  human  erythrocytes; 
(3)  a  1  in  10  saline  dilution  of  fresh  guinea-pig's  serum  :  (4)  saline 
solution  (0-9  percent.).  The  method  is  as  follows:  A  series  of  small 
test-tubes  are  taken,  marked  A,  B,  C,  &c.     Into  each  of  these  are  placed 
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diminishing  quantities  of  the  diluted  hemolytic  serum,  thus  :  O'lO  c.c, 
0'08  c.c.,  0'06  c.c,  &c.  Then  0"05  c.c.,  the  smallest  convenient 
quantity,  of  the  erythrocyte  suspension  is  added  to  each  tube,  followed 
by  the  addition  of  an  excess  of  complement,  usually  four  minimal  doses. 
Bach  tube  is  then  filled  with  saline  to  a  total  volume  of  1  c.c. 
The  following  example  is  appended  as  an  illustration  : — 


Test-tube  A 

Test-tube  B 

Test-tube  C 

Test-tube  D 

Hemolysin  (1  in  20)       ...     O'lO  c.c.     . 

...     0-08  c.c.     . 

..     0-06  c.c.     . 

..     004  c.c. 

Erythrocyte      suspension 

(1  in  100)        ...             ...     0-50    ,,      . 

..     0-50    „ 

..     0-50    ,,       .. 

.     0-50    ,, 

Complement    (1    in    10), 

four  doses     ...             ...     0-20    ,, 

..     0-20    ,, 

.     0-20    „       .. 

.     0-20    „ 

Saline   solution   (0-9   per 

cent.)             ...             ...     0-20    „ 

..     0-22    ,, 

.    0-24    „       .. 

.     0-26    ,, 

1-00  c.c. 

1-00  c.c. 

1-00  c.c. 

1-00  c.c. 

The  tubes  are  placed  in  the  air  incubator  for  one  hour  at  37°  C.  The 
minimal  hemolytic  dose  (the  "M.H.D.  ")  is  the  minimal  amount  of  hemolysin 
giving  complete  ha?molysis  of  0-5  c.c.  of  erythrocytes  after  incubation  in  the  air 
incubator  for  one  hour  at  37°  C.  In  the  above  example  the  minimal  amount  of 
hsemolysin  producing  complete  haemolysis  was  found  to  be  0-08  c.c.  (in  test- 
tube  B).  Therefore  the  M.H.D.  for  the  1  in  20  saline  dilution  used  was  taken 
as  0-08  c.c. 

The  Preparation  of  "  Sensitized  Erythrocytes." — In  the  preparation 
of  the  "  sensitized  erythrocytes  "  used  in  my  tests,  four  minimal  doses  of 
the  1  in  20  saline  dilution  of  hemolysin  were  taken  for  each  0'5  c.c.  of 
the  1  in  100  suspension  of  red  cells.  These  proportions  were  used  because 
in  actual  practice  an  excess  of  hemolysin  is  found  to  be  necessary  on 
account  of  the  varying  numbers  of  red  cells  in  each  0'5  c.c.  of  suspension, 
the  varying  capacity  of  the  cells  for  combining  with  haemolysin,  kc. 
Thus  if  the  M.H.D.  were  0'08  c.c,  the  recipe  for  the  preparation  would 
be  written  as  follows  : — 

fy     Erythrocyte  suspension  (1  in  100)  ...  ...  ...  ...     0-5  c.c. 

Haamolysin  (1  in  20),  four  times  0-08  c.c.  (the  M.H.D.)       ...  ...     03    ,, 


0-8  c.c. 

Mix  as  much  as  is  required  in  these  proportions,  and  let  the  suspension 
stand  at  room  temperature  for  fifteen  minutes  at  least.  For  each  dose 
of  "  sensitized  erythrocytes  "  0'8  c.c.  of  the  above  mixture  is  used. 

The  Determination  of  the  Minimal  Complementary  Dose.  —  The 
"  colour  indicator  "  having  been  prepared  as  above,  the  next  step  is  to 
find  the  smallest  quantity  of  complement  that  will  produce  complete 
haemolysis  in  a  definite  time  of  the  estimated  dose  of  "  sensitized 
erythrocytes."       The    reagents    required    for    this    determination    arc  : 
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(1)  A  1  in  10  saline  dilution  of  the  complement  to  be  tested  ;  (2)  "  sensi- 
tized erythrocytes  "  ;  (3)  saline  solution  (0"9  per  cent.).  The  method  is 
as  follows :  A  series  of  small  test-tubes  is  taken,  marked  A,  B,  C,  &c. 
Into  each  of  these  tubes  diminishing  quantities  of  the  diluted  complement 
are  placed,  thus:  0'09  c.c,  0^07  c.c,  0'05  c.c,  &c.,  and  then  to  each  tube 
the  dose  of  "  sensitized  erythrocytes  "  already  estimated  is  added.  Each 
tube  is  then  filled  with  saline  to  a  total  volume  of  1  c.c.  The  following 
example  is  appended  as  an  illustration  : — 


Complement  (1  in  10) 
"  Sensitized  erythrocytes  " 
Saline    solution    (0-9     per 
cent.) 

Test-tube  A 
0-09  c.c.     .. 
0-80    ,,       .. 

o-ii    ,,     .. 

Test-tube  B 
.    0-07  c.c.     .. 
.    0-80    „       .. 

.     0-13    „       .. 

Test-tube  C 
.     0-05  c.c.     .. 

.    o-so   ,,     .. 

•     0-15    ,,       .. 

Test-tube  D 
.    0-03  c.c. 
.    0-80    „ 

.    0-17    ., 

1-00  c.c.  1-00  c.c.  1-00  c.c.  1-00  c.c. 

The  tubes  are  placed  in  the  air  incubator  for  one  hour  at  37c  C.  The 
minimal  complementary  dose  (the  "M.C.D.")  is  the  minimal  amount  of  com- 
plement giving  complete  haemolysis  of  0-80  c.c.  of  "  sensitized  erythrocytes" 
after  incubation  in  the  air  incubator  for  one  hour  at  37°  C.  In  the  above 
example  the  minimal  amount  of  complement  producing  complete  haemolysis  was 
found  to  be  0-05  c.c.  (in  test-tube  C).  Therefore  the  M.C.D.  for  the  1  in  10  saline 
dilution  used  was  taken  as  0-05  c.c. 

The  Test. 

The  test  itself  may  now  be  described.  As  already  stated  all  the 
quantities  of  the  reagents  used  in  my  reactions  are  the  same  as  those 
employed  at  Guy's  Hospital  in  the  routine  examination  of  cases  with 
the  exception  of  the  complementary  doses,  which  did  not  vary  in  my 
tests,  two  minimal  complementary  doses  being  always  used,  as  these 
were  found  by  experiment  to  be  both  necessary  and  sufficient  for  each  of 
my  cases.     The  method  employed  was  as  follows  : — 

The  Patient's  Serum. — (1)  For  each  serum  two  small  test-tubes 
marked  A  and  B  were  taken.  (2)  In  each  of  these  tubes  was  placed 
0-1  c.c.  of  the  patient's  serum.  (3)  To  each  tube  was  then  added  two 
minimal  doses  of  complement.  (4)  Into  Tube  A,  but  not  into  Tube  B, 
was  finally  measured  01  c.c.  of  the  antigen.  Tube  B  was  thus  used  as 
a  "  control  "  against  Tube  A,  for  as  Tube  B  contained  no  antigen,  one 
was  able  to  note  whether  the  patient's  serum  was  naturally  anti- 
complementary or  not.  (5)  The  volume  of  fluid  in  each  tube  was  then 
brought  to  the  same  level  by  the  addition,  where  necessary,  of  saline. 
Both  tubes  were  then  carefully  shaken  so  that  the  contents  of  each 
were  well  mixed,  the  completest  asepsis  being  observed  in  all  the 
measurements. 
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The  "  Control  "  Hera. — Each  patient's  serum  was  always  tested 
against  and  compared  with  two  known  sera,  a  syphilitic  and  a  non- 
syphilitic  serum,  used  as  "  controls."  For  each  of  these  "  control " 
sera  two  tubes  were  always  prepared  similar  in  every  way  to  the 
two  tubes  containing  the  patient's  serum. 

For  the  testing  of  each  patient's  serum,  then,  six  tubes  were 
prepared — two  for  the  patient's  serum,  two  for  the  syphilitic  serum, 
and  two  for  the  non-syphilitic  serum.  "When  these  were  ready  they 
were  placed  in  the  air  incubator  for  one  hour  at  37°  C.  The  estimated 
dose  of  "  sensitized  erythrocytes  "  was  then  added  to  each  tube,  and  all 
the  tubes  were  replaced  in  the  air  incubator  at  37°  C.  for  another  sixty 
minutes.  They  were  carefully  examined  at  regular  intervals,  and 
the  results  finally  recorded  at  the  end  of  the  hour. 

A  note  may  here  be  added  with  reference  to  the  use  of  "  control  " 
sera  in  my  series  of  cases.  All  my  tests  were  performed  at  the  same 
time  and  on  the  same  days  on  which  the  routine  Wassermann  work 
of  Guy's  Hospital  was  undertaken.  I  worked  side  by  side  wTith  the 
hospital  serologist,  and  we  used  the  same  materials  for  our  reagents. 
Therefore,  in  addition  to  my  own  "  controls,"  I  had  the  advantage  of 
the  hospital's  series  of  tubes  (i.e.,  of  those  containing  two  minimal 
doses  of  complement)  to  check  my  reactions  and  to  confirm  the  accuracy 
of  my  results. 

Schema  of  the  Test. 


Unknown  serum 


Syphilitic  serum 


XOK-SYI'HILITIC  SERUM 


Tube  A 


Tubeli 


Reagin  (undiluted) 
Antigen  (1  in  10) 


0-10  c.c.   <   010  c.c.       0-10  c.c.      010  c.c.      010  c.c. 
010  c.c.  —  0-10  c.c.   '  010  c.c. 


0-10  c.c. 


Complement    (1    in    10),      0-10  c.c.       010  c.c.       0-10  c.c.   \   0-10  c.c.       0-10  c.c.      0-10  c.c. 

two  doses 
Saline  solution  (09   per  —  0-10  c.c.  0-10  c.c.  0-10  c.c. 

cent.) 


"  Sensitized 
cytes  ") 

The  tubes 
erythro- 

are  placed 
0-80  c.c. 

in  the  air  ii 
0-80  c.c. 

cubator  for 
0-80  c.c. 

one  hour  at  37    C. 
0-80  c.c.      0-80  c.c. 

'   0-80  • 

1-10  c.c. 

1-10  c.c. 

1-10  c.c. 

1-10  c.c.       1-10  c.c. 

1-10  C.C. 

The  tubes  are  replaced  in  the  air  incubator  for  thirty  minutes  at  37"  C.  They  are  then 
examined  every  ten  minutes,  and  the  results  finally  recorded  at  the  end  of  another  thirty 
minutes  — i.e.,  one  hour  after  the  addition  of  the  "sensitized  erythrocytes." 
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Interpretation  of  the  Results. — The  results  in  my  series  of  cases  were 
recorded  as  follows :  (1)  When  no  haemolysis  occurred  the  reaction 
was  said  to  be  "  definitely  positive."  (2)  When  partial  haemolysis 
occurred  the  reaction  was  termed  "  weakly  positive."  (3)  When  com- 
plete haemolysis  occurred  the  reaction  was  called  "  negative." 


Summary  of  the  Technique. 

In  their  preliminary  report  on  the  methods  of  carrying  out  this 
test,  the  Sub-Committee  of  the  Section  of  Pathology  of  this  Society 
defined  what  is  generally  understood  to  be  "the  original  Wassermann 
test  "  by  its  essential  principles  as  follows : — 

"  (1)  The  ingredients  of  the  test  (red  corpuscles,  '  antigen,' 
haemolytic  amboceptor,  complement)  are  derived  from  different  sources. 

"  (2)  The  serum  to  be  tested  is  inactivated  before  use.  An  in- 
dependent '  haemolytic  system  '  is  employed,  consisting  of  a  suspension 
of  red  corpuscles,  an  inactivated  haemolytic  serum,  and  a  fresh  normal 
serum  containing  complement.  The  haemolytic  values  of  the  antiserum 
and  complement  are  determined  by  a  separate  preliminary  experiment. 

"  On  general  scientific  grounds  the  Sub-Committee  is  unanimously 
of  the  opinion  that,  since  the  test  is  a  quantitative  reaction,  the  titre 
of  the  reagents  ought,  within  practicable  limits,  to  be  accurately 
known." 

From  the  above  definition  of  the  "  original  test "  the  technique 
herein  described  will  be  seen  to  differ,  but  it  is  sincerely  hoped  that  the 
results  so  obtained  will  not  therefore  be  very  greatly  impaired.  Three 
points  in  connexion  with  this  technique  must  be  briefly  recalled, 
inasmuch  as  these  points  are  directly  concerned  with  the  interpretation 
of  the  results  obtained. 

First,  the  serum.  Each  serum  to  be  tested  was  always  inactivated 
before  use.  Each  serum  was  divided  into  two  equal  portions ;  one  was 
subjected  to  "  inactivation  by  heat,"  the  other  to  "  inactivation  at  room 
temperature."  Each  portion  was  then  tested  in  exactly  the  same  way 
and  the  results  carefully  compared,  when  it  was  found  that  in  only 
fourteen  cases  did  the  results  differ.  In  all  the  other  cases  the  results 
agreed  both  with  the  heated  and  the  unheated  portions  of  the  serum. 
Thus  by  testing  the  unheated  sera,  in  every  case  the  results  obtained 
with  the  heated  sera  were  confirmed  and  vice  versa.  As  some  observers 
would  maintain  that  more  correct  results  are  obtained  by  "  heating  "  the 
sera,  and  others  by  testing  the  sera  "  unheated,"  it  was  hoped  to  avoid 
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the  fallacies  arising  from  both  sources  by  systematically  examining  each 
serum  in  this  way. 

Secondly,  the  amount  of  complement  used  in  each  test.  In  every 
one  of  these  determinations  two  minimal  doses  of  complement  were 
always  employed,  for  by  experiment  it  was  found  that  two  minimal 
complementary  doses  were  necessary  and  sufficient  for  each  of  these 
cases,  a  greater  dosage  resulting  in  the  presence  of  an  excess  of 
complement,  and  therefore  in  the  production  of  error. 

Thirdly,  the  "controls."  Three  sets  of  "controls"  were  used. 
(1)  Each  serum,  whether  heated  or  unheated,  was  always  tested  with 
and  without  "antigen,"  to  determine  whether  it  was  naturally  anti- 
complementary, and  so  to  avoid  if  possible  an  excess  of  "  positive  " 
results.  (2)  Each  serum,  whether  heated  or  unheated,  was  always 
tested  against  and  compared  with  two  known  sera,  a  syphilitic  and 
a  non-syphilitic,  under  exactly  the  same  conditions.  (3)  All  these  tests 
were  performed  at  the  same  time  and  on  the  same  days  and  with  the 
same  materials  as  the  routine  Wassermann  work  of  Guy's  Hospital. 
Therefore,  in  addition  to  the  above  "  controls,"  there  was  always  the 
hospital's  series  of  tubes  (i.e.,  of  those  containing  two  minimal  doses 
of  complement)  by  which  to  check  the  reactions  and  to  confirm  the 
accuracy  of  the  results. 

(B)    The  Kesults  Obtained. 

In  this  section  of  the  paper  the  results  obtained  by  the  above 
experiments  are  analysed  as  follows : — 

(1)  Total  Percentage. — Of  the  100  cases  examined,  forty-two  gave 
positive  reactions.  None  of  the  fifty-eight  "negative"  cases,  after 
a  thorough  clinical  examination,  revealed  any  of  the  characteristic 
lesions  of  syphilis,  so  that  this  group  of  forty-two  "positive"  cases 
would  seem  to  include  all  the  patients  with  syphilitic  amentia  whose 
blood  serums  were  examined.  Of  the  forty-two  "  positive "  cases, 
twenty-two  were  "  definitely  positive,"  and  twenty  were  "  weakly 
positive."  To  many  workers  on  this  subject  these  figures  would  appear 
to  yield  a  large  percentage  of  "  positive  "  results.  The  following  facts, 
determined  by  a  closer  analysis,  must  therefore  be  stated  : — 

(i)    That  when  the  sera  were  inactivated  by  heat,  the  reaction 
was  found  to  be  present  in  twenty-eight  cases,  being — 

"  Definitely  positive  "  in      ...     22  -   10  =   12  c 
"  Weakly  positive "  in         ...     20   -     4   =   16  cases 
"Negative  "in      ...  ...     58  +   14   =   72  cases 
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(ii)   That  when  the  sera  were  inactivated  at  room  temperature, 
the  reaction  was  found  to  be  present  in  forty-two  cases, 
being — 

"  Definitely  positive  "  in      ...     12   +   10   =   22  cases 
"  Weakly  positive "  in  ...     16   +     4   =   20  cases 

"Negative  "in      ...  ...     72   -   14   =   58  cases 

From  which  it  will  be  seen — 

(a)  That   in  eighty-six   cases  the   results  agreed  both  with  the 

"heated"  and   the  "  unheated  "  sera,  being — 

"  Definitely  positive  "  in  ...  ...     12  cases 

"  Weakly  positive "     ...  ...  ...     16  cases 

"Negative"  in  ...  ...  ...     58  cases 

(b)  That  in  fourteen   cases  the   results   differed   both   with   the 

"heated"  and   the  "unheated"  sera,  so  that — 

In   ten   cases  the  reaction   was  "  negative  "  heated, 

definitely   positive  "  unheated  ; 
In  four  cases  the  reaction  was  "negative"  heated, 
"  weakly  positive  "  unheated. 

Now  those  workers  who  would  maintain  that  heat  tends  to  damage 
certain  syphilitic  reagins,  some  more  intensely  than  others,  so  that  a 
possibly  positive  serum  may  declare  itself  as  negative,  would  regard  the 
fourteen  differing  sera  as  yielding  more  correct  results  when  tested 
after  "  inactivation  at  room  temperature,"  and  would  therefore  consider 
that  a  "definitely  positive"  reaction  was  obtained  in  twenty-two  cases, 
a  "weakly  positive"  reaction  in  twenty,  and  a  "negative"  reaction  in 
fifty-eight,  their  total  percentage  of  "positive"  results  being  42. 

On  the  other  hand,  those  observers  who  would  urge  that  normal 
sera  tend  to  become  positive  on  keeping  because  of  the  factor  of 
hydrolysis  producing  strong  anticomplementary  bodies,  would  consider 
the  fourteen  differing  sera  as  yielding  more  correct  results  when 
tested  after  "inactivation  by  heat,"  and  would  therefore  record  them  as 
"negative,"  or  at  best  as  being  "doubtfully  positive,"  and  their  total  per- 
centage would  be  28  (16  "  weakly  positive,"  and  12  "definitely  positive"). 

Finally,  there  would  be  some  observers  who  would  hold  that  because 
only  two  minimal  doses  of  complement  were  used  in  each  of  these 
determinations,  only  those  cases  in  which  the  results  were  noted  as 
"  definitely  positive  " — i.e.,  those  cases  in  which  absolutely  no  hsemolysis 
was  observed — should  be  regarded  as  "truly  positive."  These  would 
therefore  discard  the  "  weakly  positive  "  and  "  doubtfully  positive  "  cases 
as  being  "negative,"  and  their  total  percentage  of  "positive"  results 
would  be  12,  with  which  I  personally  am  in  agreement. 
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However  the  above  figures  may  be  interpreted,  the  point  I  wish 
to  emphasize  is  this  :  that  the  results  have  been  very  carefully  and 
accurately  recorded;  the  "controls"  have  been  numerous,  strict,  and 
efficient ;  and  that  under  the  conditions  of  the  technique  employed,  as 
herein  described,  these  results  may  be  considered  to  be  correct. 

(2)  Sex. — All  the  cases  examined  were  males. 

(3)  Age. — The  youngest  of  these  patients  was  12  years  old,  the  five 
oldest  were  51,  52,  52,  73  and  78  years  respectively.  There  were  fifty- 
seven  patients  between  12  and  21  years  of  age  inclusive,  twenty-one 
between  22  and  30  years  inclusive,  and  seventeen  between  30  and 
50  years  inclusive,  so  that  the  majority  of  the  patients  were  boys. 
This  fact  is  of  some  importance,  for  the  compluetic  reaction  tends  to 
vary  with  age,  as  is  shown  in  the  following  tables  : — 


Table  A. — Showing  the  Incidence  of  the  Reaction  at  Different  Age-periods. 


Age-periods 


Under  12  years 
12  to  15  years  inclusive 
1G  to  21  years  inclusive 
22  to  30  years  inclusive 
Over  30  years 


Number  of  cases 
examined 


r    57 


21 
22 


Number  of  posi- 
tive reactions  at 
each  age-period 


19 


26 


Percentage  of  posi-  Percentage  of  positive 
tive  reactions  to  ]  reactions  at  each  age- 
cases  examined  at  I  period  to  total  number 
each  age-period        i  of  positive  reactions 


36-81 


50 -of 
38-09 
36-36 


45-6 


16-67) 


45-23f 
1904 
19  04 


61-9 


From  this  table  it  will  be  seen  : — 

(i)  That  of  all  the  positive  reactions  obtained  twenty-six  (or  about 
62  per  cent.)  occurred  in  patients  between  12  and  21  years  of  age 
inclusive;  while  only  eight  (19  per  cent.)  occurred  in  those  between 
22  and  30  years  inclusive,  and  eight  (19  per  cent.)  in  those  over 
30  years. 

(ii)  That  positive  reactions  occurred  in  45  per  cent,  of  the  patients 
between  12  and  21  years  of  age  inclusive,  in  38  per  cent,  of  those 
between  22  and  30  years  inclusive,  and  in  36  per  cent,  of  those  over 
30  years  of  age. 

Hence  it  would%  seem  that  the  incidence  of  the  reaction  tended  to 
diminish  as  the  ages  of  the  patients  increased.  But  a  closer  study  of 
the  cases  revealed  an  interesting  modification,  which  also  is  indicated 
in  Table  A,  where  it  is  shown  : — 
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(i)  That  a  larger  percentage  of  positive  reactions  occurred  between 
the  ages  of  16  and  21  inclusive  than  at  any  other  period — viz., 
45  per  cent. 

(ii)  That  50  per  cent,  of  the  patients  between  the  ages  of  16  and  21 
inclusive  gave  positive  reactions,  while  about  37  per  cent,  of  those  below 
16  years,  and  about  37  per  cent,  of  those  above  21  years,  gave  positive 
reactions. 

From  which  it  appears  that  the  curve  of  the  incidence  of  the  reaction 
in  aments  tends  to  rise  from  between  the  ages  of  12  to  15,  reaching  its 
maximum  height  between  the  ages  of  16  to  21  and  then  gradually 
falling  again  as  the  ages  increase. 

Again,  the  intensity  of  the  reaction  at  different  age-periods  is  shown 
in  Tables  B  and  B1  :— 


Table   B.— Being  an  Analysis   of  the   Cases   giving   "Definitely  Positive" 

Reactions. 


Age-periods 


Percentage  of  "  defi 

Number  of  cases     nitely  positive  "  re- 

££^£££   giving  "definitely    acfo^to  the  total 


positive  reactions      positive  ••  reac 
at  each  age-period  tions 


Under  12  years 
12  to  15  years  inclusive 
16  to  21  years  inclusive 
22  to  30  years  inclusive 
Over  30  years 


number  of  positive 
reactions  at  each 
age-period 


Percentage  of  "defi- 
nitely positive  "  re- 
actions at  each  age- 
period  to  the  total 
number  of "  definitely 
positive  "  reactions 


Table  B1.— Being  an  Analysis  of  the  "Weakly  Positive"  Cases. 


Age-periods 


~  .  ,           ,          .  Number  of  cases 

Total  number  of  givi       «  weaklv 

positive  reactions  |0siMve  "    reac- 

at  each  age-period  tions 


Percentage    of    Percentage  of  " weakly 
"  weakly  positive  "      positive  "  reactions  at 


Under  12  years 
12  to  15  years  inclusive 
16  to  21  years  inclusive 
22  to  30  years  inclusive 
Over  30  rears 


reactions  to  the 
total  number  of 
positive  reactions 
at  each  age-period 


each  age  -  period  to 
the  total  number  of 
"  weakly  positive  " 
reactions 
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From  these  tables  it  will  be  seen  : — 

(i)  That  all  the  positive  reactions,  save  one,  occurring  between  the 
ages  of  12  and  15  inclusive  were  "definitely  positive,"  no  haemolysis 
being  detected  in  any  of  the  cases. 

(ii)  That  the  percentage  of  "  definitely  positive  "  reactions  diminishes 
with  the  increasing  ages  of  the  patients. 

(iii)  That  while  there  is  only  one  "weakly  positive"  reaction  between 
the  ages  of  12  and  15  inclusive,  the  percentage  of  such  reactions 
increases  with  the  increasing  ages  of  the  patients. 

(iv)  That  if  a  composite  graph  were  drawn  illustrative  of  both  these 
tables  it  would  appear  that  the  curve  of  the  intensity  of  the  reaction  is 
similar  to  the  curve  of  the  incidence. 

From  this  study,  then,  of  the  relationship  of  the  incidence  and 
intensity  of  the  compluetic  reaction  in  aments  to  the  age  of  the  patient, 
it  becomes  manifest  that  the  reaction  tends  to  be  strongest  and  most 
frequent  in  patients  between  the  ages  of  16  and  21,  and  that  it  appears 
to  be  more  frequent  and  stronger  in  those  below  16  than  in  those  above 
21  years  of  age  ;  but  it  was  not  possible  to  determine  exactly  how 
either  the  incidence  or  the  intensity  curves  should  be  drawn,  the  reason 
for  this  failure  being  shown  in  Table  C.  Such  curves,  however,  ought  to 
be  realized  when  a  very  large  number  of  reliable  results  have  been 
tabulated  and  examined. 


Table  C. — Showing  the  Ndmbee  op  Cases  Examined  and  the  Number 
of  Cases  giving  Positive  Eeactions  for  each  Year  of  Age  from 
12  to  25  Years  inclusive. 

4-  ±  T. 


•Age 

C. 

Under  12  years 
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12  years  old 

2 

13 
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2 

14 
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9 

15 

,, 

6 

10 
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7 

17 
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8 

18 
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6 
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21 

J> 

6 

22 
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2 

23 

,, 

6 

24 

>» 

1 

25 
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1 


C.  =  number  of  cases  examined. 

+  =  number  of  cases  giving  definitely  positive  reactions. 
+   =  number  of  cases  giving  weakly  positive  reactions. 
T.  =  total  number  of  cases  giving  positive  reactions. 


"  of  patients 
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Number  of  patients 
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4 
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(4)  Social  Status. — The  fathers  of  forty-two  of  the  patients  were 
members  of  the  skilled  trades  and  labourers,  thirteen  patients  were 
the  sons  of  members  of  the  professions,  and  thirty  were  born  in  the 
mercantile  classes.  As  these  cases  were  chosen  spontaneously  and  more 
or  less  haphazard,  it  is  interesting  to  remark  that  the  parents  of  the 
smallest  number  of  these  aments  are  members  of  the  most  highly 
organized  occupations,  viz.,  the  professions;  and  it  is  also  of  importance 
to  note  that  precisely  those  spheres  of  industry  which  have  shown  little 
or  no  manifestations  of  the  social  spirit  contain  the  parents  of  the 
majority  of  these  syphilitics   (vide  Table  D). 

Table  D.— Showing  the  Social  Status  of  the  Patients  examined. 

Occupation  of  father  ^ 

Skilled  trades  and  labourers 
Professions        ...  ... 

Mercantile 

Dead  and  unknown 

All  the  100  patients  were  born  and  bred  in  England  (in  her  cities, 
towns,  and  villages)  except  seven.  Of  these  seven,  two  were  from 
the  Channel  Islands,  one  from  the  Isle  of  Wight,  one  from  India, 
one  from  Barbadoes,  one  from  Mauritius  and  one  from  Buenos  Aires! 
The  boy  from  Buenos  Aires  and  the  boy  from  the  Isle  of  Wight 
gave  "weakly  positive"  reactions;  the  sera  of  the  other  five  were 
"  negative." 

(5)  Life-history.  —  The  compluetic  reaction  being  an  index  of 
existing  syphilitic  infection  and  not  in  the  nature  of  an  immunity 
reaction,  the  question  arises  as  to  whether  the  infection  in  this  series 
of  cases  was  an  intra-  or  an  extra-uterine  one— i.e.,  whether  the 
syphilis  was  "  congenital  "  or  "  acquired." 

The  fact  that  the  majority  of  these  patients  came  under  institutional 
discipline  and  observation  at  a  very  early  age,  and  were  all  of  them 
under  due  protection  when  at  home  or  with  friends,  together  with  the 
absence  in  them  of  all  the  physical  signs  and  symptoms  of  "  acquired  " 
syphilis  at  any  period  of  their  lives,  tends  to  dispose  of  the  presence  of 
this  type  of  the  disease  in  any  one  of  these  cases,  the  likelihood  of  which 
under  the  circumstances  would  be  extremely  remote.  All  the  forty-two 
positive  cases  may  therefore  be  said  to  be  in  varying  degrees  the  victims 
of  intra-uterine  or  "  congenital  "  syphilis.  But,  save  for  the  ophthal- 
moscopic and  otological  conditions,  which  unfortunately  were  not 
determined  because  of  the  obvious  practical  difficulties  of  such  inquiries 
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in  aments,  the  most  careful  examination  of  the  patients  themselves  failed 
to  reveal  the  presence  of  any  of  the  characteristic  lesions  of  "  congenital" 
syphilis  in  any  one  of  them,  a  fact  which  has  also  been  noticed  by 
Dr.  Plaut,  of  Munich,  Major  Mott,  and  other  observers.1  Nor  did  a  study 
of  the  records  of  the  parental  and  family  histories  adduce  evidence  of 
the  disease  in  any  of  the  parents  or  their  forbears — a  fact  which  is  less 
surprising,  for  the  histories  in  such  cases  are  notoriously  misleading. 
The  compluetic  reaction,  being  the  only  reliable  evidence  in  forty-two 
of  these  cases  of  their  being  syphilitic  at  all,  was  also  the  conclusive 
testimony  to  the  presence  of  syphilis  in  either  or  both  their  parents. 

A  note  may  here  be  introduced  on  the  appearance  of  the  stigmata 
of  "congenital"  syphilis  in  aments.  It  will  be  remembered  that 
"  congenital  "  syphilis  is  an  intra-uterme  affection,  and  it  will  also  be 
recollected  that  the  children  of  syphilitic  parents  need  not  necessarily 
be  aments.  So  that  apart  altogether  from  the  fact  that  certain  central 
nervous  systems  are  peculiarly  prone  to  attack  by  this  virus,  the 
manifestations  of  "congenital  "  syphilis  would  appear  to  be  dependent 
upon  the  time  of  onset  of  the  infection  in  utero,  bearing  a  direct  relation 
to  the  structural  condition  of  the  developing  organism.  That  the 
majority  of  congenital  syphilitics  bear  evidences  of  epiblastic  or  meso- 
blastic  infection  would  seem  to  show  that  the  fetus  is  not  attacked  till 
late  in  its  development,  or,  perhaps,  that  the  maternal  defences  are  able 
to  protect  it  till  then.  The  presence  of  an  earlier  neuroblastic  infection 
is  manifested  by  the  cases  of  juvenile  general  paralysis  of  the  insane, 
a  condition  to  which  any  of  the  preceding  cases  may  succumb,  while 
the  earliest  embryonic  infections  would  appear  to  result  either  in  the 
death  of  the  organism  or  in  arrested  development.  Thus,  consider  those 
cases  of"  infantilism,"  free  from  all  obvious  syphilitic  stigmata,  in  which 
Major  Mott  has  seen  in  both  ovary  and  testis  myriad  colonies  of  the 
Spirochaeta  pallida.  Similarly  retarded  development  of  the  other 
members  of  the  endocrinic  glands  may  be  found  to  be  due  to  the  same 
cause,  and  how  closely  the  endocrinic  system  is  associated  with  the 
central  nervous  system  is  daily  becoming  more  manifest.  Broadly 
considered,  amentia  may,  perhaps,  be  interpreted  as  a  symptom- 
complex  of  arrested  brain  development,  such  retardation  being  due 
either  to  an  inherent  inability  on  the  part  of  the  brain  cells  to  grow  and 
evolve,  or  to  the  effects  of  some  factor  inimical  to  their  perfect  fulfilment, 
such  a  factor  being  either  traumatic,  or  toxic,  or  inflammatory  in  its 

1  Vide  the  Appendices  to  the  Reports  of  the  Royal  Commission  on  Venereal  Diseases, 
printed  separately  in   [Cd.  7475,  1914]  and  [Cd.  8190,  1916]. 
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appearance.  In  either  case  the  syphilitic  virus  may  be  present  as  cause 
or  coincidence — e.g.,  the  inherent  inability  of  the  brain  cells  to  develop 
may  be  due  to  some  occult  influence  of  the  virus,  or  the  results  of  its 
toxicity  may  be  more  recent  and  pronounced.  Our  knowledge,  therefore, 
of  the  "  stigmata  "  of  congenital  syphilis  requires  some  replenishing. 
How  many,  for  example,  of  the  so-called  stigmata  of  degeneracy  are  in 
reality  the  stigmata  of  syphilis  ?  We  do  not  know.  Those  of  the  latter, 
so  frequently  described  and  portrayed,  are  mainly  somatic  in  incidence, 
originating  in  fully  developed  structures  (e.g.,  nodes,  scars,  the  syphilitic 
wig,  interstitial  keratitis,  &c).  What  is  seriously  needed  is  a  more 
careful  study  of  the  germinal  developmental  stigmata  (mainly  micro- 
scopical in  character),  and  the  signs  and  symptoms  with  which  these 
are  associated,  and  by  which  they  are  rendered  more  evident  to  the 
naked  eye — e.g.,  as  in  "  infantilism,"  certain  cases  of  cretinism,  perhaps 
also  certain  groups  of  simple  aments.  In  other  words,  evidences  of 
arrested  or  deranged  and  irregular  development,  if  shown  to  be  directly 
due  to  the  effects  of  the  luetic  virus,  ought  to  be  regarded  as  being  in 
themselves  "stigmata"  of  congenital  syphilis.  Again,  what  of  the 
bio-chemical  stigmata  ?  One  of  these,  surely,  is  that  which  has  been 
studied  in  recent  years  on  such  a  very  extensive  scale  as  "  the  Wasser- 
mann reaction." 

To  continue  with  this  analysis,  the  next  point  to  be  determined  was 
whether  the  syphilitic  virus  acting  alone  was  responsible  for  the  mental 
defect  in  these  forty-two  congenital  cases,  or  whether  it  attained  that 
end  with  the  assistance  of  other  factors.  An  analysis  of  such  factors, 
based  on  a  consideration  of  the  so-called  "causes"  of  amentia,  is  given 
in  Table  E  {see  pp.  46  and  47),  from  which  it  will  be  seen  : — 

(i)  That  in  addition  to  syphilis  certain  reputed  germinal  and  somatic 
defects  are  together  present  in  seventeen  cases ;  that  these  germinal 
defects  only  are  present  in  seven  cases  ;  and  the  somatic  defects  only  in 
eighteen  cases. 

(ii)  That  in  addition  to  syphilis,  fourteen  cases  have  at  least  one  of 
these  reputed  defects,  fourteen  others  at  least  two  such  defects,  and 
eight  have  three.  One  case  has  as  many  as  six  germinal  and  somatic 
defects,  another  has  five,  and  four  have  each  four  of  such  defects. 
In  no  case  is  the  syphilitic  virus  unassociated  with  at  least  one  of  these 
aetiological  factors. 

Other  points  to  be  noted  in  Table  E  are  : — 

(i)  Of  the  forty-two  positive  cases  the  neuropathic  diathesis  occurs 
in  seventeen.     (Of  the  100  cases  examined  a  neuropathic   inheritance 
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was  recorded  in  only  forty-four ;  so  that  syphilis  was  detected  in 
seventeen  of  the  forty-four  cases  with  a  neuropathic  heredity.  Of 
these  seventeen  cases  the  diathesis  was  recorded  in  seven  in  the 
parental  histories  only,  in  six  in  the  family  histories  only,  and  in  four 
in  both  family  and  parental  histories.  It  appeared  in  seven  cases  on 
the  maternal  side  only,  in  six  on  the  paternal  side  only,  and  in  four 
on  both  sides.  Five  of  these  cases  gave  family  histories  of  amentia, 
three  of  insanity,  and  two  of  a  "neurotic  heredity."  Eight  of  the 
parents  were  said  to  be  "  neurotic,"  one  is  insane,  one  had  a  spinal 
affection  and  was  a  cripple,  and  two  died  in  apoplectic  fits.) 

(ii)   There  appears  to  be  no  family  or  parental  history  of  alcohol. 
(iii)   Tuberculosis  is  seen  to  occur  in  the  inheritance  of  six  patients : 
in  the  family  histories  of  four,  and  in  the  parental  histories  of  three. 

(iv)  Consanguinity  is  present  in  two  cases.  (In  one  the  parents 
were  first  cousins ;  in  the  other  the  paternal  grandparents.) 

(v)  One  of  the  patients,  a  cretin,  has  a  paternal  cousin  who  is 
likewise  a  cretin  ;  and  the  mother  and  sister  of  another  patient,  also 
a  cretin,  have  suffered  from  exophthalmic  goitre.  Each  of  these  cases 
also  has  a  neuropathic  inheritage,  but  being  instances  of  a  metabolic 
inheritance  as  well  they  are  again  noted  here  under  a  separate  heading, 
(vi)  Adverse  mental  states  of  the  mother  were  said  to  have  been 
present  during  the  foetal  development  of  five  cases,  and  adverse  physical 
conditions  of  the  mother  in  three.  Six  others  are  the  children  of  aged 
parents. 

(vii)  Fifteen  are  firstborn  children ;  ten  of  these  gave  definitely 
positive  reactions,  the  other  five  being  weakly  positive.  It  is  therefore 
very  probable  that  a  series  of  abortions  may  have  preceded  the  birth 
of  most  of  these  patients,  although  such  a  history,  unfortunately,  was 
not  recorded  in  any  case  either  as  positive  or  negative  evidence. 

(viii)  Difficult  and  protracted  labour  with  instrumental  delivery  is 
recorded  in  seven  cases  (four  of  which  were  firstborn  children). 

(ix)  One  patient  was  a  premature  birth,  another  was  a  ten  months' 
baby,  and  a  third  is  the  fifteenth  child  in  his  family  and  the  second 
of  twins. 

(x)  Infantile  illness  is  cited  in  seventeen  cases  and  infantile  head 
injuries  in  five. 

To  what  extent  must  now  be  considered  does  the  syphilitic  virus 
play  its  part  in  producing  the  mental  deficiency  in  each  of  these  cases? 
Its  exact  influence  is,  of  course,  difficult  to  estimate,  but  from  a  study 
of  Table  E  it  will  be  seen  : — 


s 


m 

< 

6 
v. 

■2 

s 

jCantni 

ssaiqn 

"(4 

•ojy  'iciuaunu^'ui 

UJoqisjij 

"3 

sjojobj  I8TW0     i 

jjqjoui  am 
jo  suoijipuoo 

jaqjoiu 

aqi  jo  sa}Bjs 
TBjuara  8sjd.\pv 

a 
j 
v. 

Other  factors 

IBuaa^B,! 

lBtU91BR[ 

[BJisaonv 

IBUJ3JBJ 

IBuaa^BK 

>> 

6 

jBUjajsj 

IBU.iajBn 

O 

JBUJajBJ 

lBuaaj,Bj\; 

IB.ijsaouy 

o 

1 
< 

TBiuajBj 

IBUJajBJV" 

XBj^saouy 

■si 
&S 

o  n 

;-  at 

IBQja^BJ 

reuaajBj^ 

IBaisaouv 

©SCO 

jo  -ox 

Oh 


S 


+  +  ;+  ;+  :  + 


;  +  +  + 


+  +  \  + 


+  + 


+  + 


+  ;  ; +  + 


+  + 


;  +  + 


-0    O 

;  +  + 


+    :  + 


+  ;  + 


+  ;  ;  + 


:  + 


+ 


+ 


+ 


:+;;;;  ;  +  +  + 


+  ;  ;  +  + 


+  + 


;  -H    :+i 


-H  -H    1+    :+    :    :-H    :-H-H 


-H-H 


:    :  -H    :    :    :    : +i    :  +i  "H 


: -H 


;  + 


:-H 


S  .a  o 
~  "S  -^ 
5    S    * 


- 


S     ,Q      O     T3 


~ 


-H-H 


-U+i+i 


:  -H  + 


48     Stephens  :   Compluetic  Reaction  (Wassermann)  in  Amentia 

(a)  That  the  virus  is  undoubtedly  an  auxiliary  and  augmentary 
factor  in  the  setiology  of  eleven  cases — viz.,  in  Nos.  1,  2,  3,  6,  11,  23, 
24,  25,  26,  28,  29. 

(b)  That  it  probably  is  the  exciting  or  determinant  factor  in  six 
casej — viz.,  in  Nos.  5,  9,  10,  27,  35,  36. 

(c)  That  it  appears  to  be  the  essential  factor  in  twenty-five  cases — 
viz.,  in  Nos.  4,  7,  8,  12,  13,  14,  15,  16,  17,  IS,  19,  20,  21,  22,  30,  31, 
32,  33,  34,  37,  38,  39,  40,  41  and  42. 

(d)  That  in  no  case  is  it  the  only  aetiological  factor,  for  even  on 
analysing  Group  c  it  will  be  seen : — 

(a)  That  though  in  two  cases  (viz.,  18  and  37)  the  syphilis  appears 
to  be  wholly  responsible  for  the  amentia,  it  in  reality  has  produced  the 
mental  defect  by  acting  upon  already  degenerated  germ  plasm.  Thus 
in  No.  37  the  boy's  father  was  said  to  have  died  of  phthisis  ;  and 
No.  18,  a  Mongolian  idiot,  was  the  son  of  aged  parents,  being  the 
eleventh  child. 

(6)  In  all  the  other  twenty-three  cases,  the  syphilis  appears  to  be 
associated  with  damaged  nervous  tissues.  Thus  No.  38,  a  Mongolian 
imbecile  and  the  second  in  his  family,  is  said  to  have  come  of  a  healthy 
stock,  being  born  under  normal  conditions,  but  two  months  previous 
to  his  birth  his  mother  was  shipwrecked  and  nearly  drowned  ;  while 
in  the  remaining  twenty-two  cases  some  adverse  adventitious  factor, 
occurring  either  at  birth  or  during  infancy,  was  always  present.  A 
study  of  these  adventitious  factors  reveals  the  following  interesting 
facts : — 

(a)  Of  the  fifteen  firstborn  children  giving  a  positive  reaction,  eleven 
are  in  Group  c — i.e.,  in  the  series  of  cases  in  the  aetiology  of  which 
syphilis  would  appear  to  be  the  essential  factor. 

(b)  Of  the  seven  positive  cases,  the  amential  condition  of  each 
of  which  was  said  to  be  due  to  difficult  and  protracted  labour  with 
instrumental  delivery,  six  are  seen  to  be  in  Group  c. 

(c)  Of  the  seventeen  positive  cases,  in  each  of  which  the  mental 
deficiency  was  attributed  to  a  severe  infantile  illness,  the  syphilitic 
virus  would  appear  to  be  the  essential  element  in  ten. 

(d)  While  of  the  five  positive  cases  in  which  infantile  head  injuries 
were  cited  as  the  cause  of  amentia,  the  essential  aetiological  factor  in 
four  would  appear  to  be  syphilis. 

Obvious  deductions,  however,  are  disappointing,  and,  inasmuch  as 
more  than  one  of  the  above  adverse  adventitious  factors  of  birth  and 
infancy  occur  in  many  patients  in  Group  c  (as  is  shown  in  Table  E),  the 
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obvious  deductions  should  not  be  drawn,  nor  could  they  be  accepted  as 
true  from  the  results  already  stated.  Selecting,  however,  for  a  decisive 
examination  only  those  cases  in  which,  in  addition  to  the  syphilis,  there 
occurred  one  other  adverse  adventitious  factor  of  birth  or  infancy,  the 
following  tentative  statements  may,  perhaps,  be  presented,  viz.  : — 

(a)  That  in  three  cases  (19,  20,  and  39),  though  the  amentia  was 
said  to  be  due  to  the  strain  and  stress  of  primogeniture,  the  mental 
deficiency  was  probably  primarily  and  essentially  the  result  of  syphilis 
and  not  of  the  parturition. 

(b)  That  syphilis  was  probably  also  the  primary  and  essential  factor 
in  the  two  cases  (21  and  22)  in  each  of  which  the  mental  deficiency 
was  directly  attributed  to  difficult  and  protracted  labour  with  instru- 
mental delivery. 

(c)  That  in  two  cases  (40  and  41),  perhaps  also  in  three  others 
(16,  17  and  31)  where  amentia  was  said  to  be  produced  by  a  severe 
infantile  illness,  syphilis  and  not  the  suggested  illness  was  probably  the 
cause  of  the  mental  defect.  (The  illness  recorded  in  the  histories  of 
Xos.  31  and  41  was  "  infantile  convulsions  "  ;  while  in  the  other  three 
it  was  due  to  the  onset  of  "  epilepsy,"  a  disease  from  which  they  still 
suffer.) 

(d)  That  in  Xo.  42,  in  whom  the  mental  defect  was  said  to  have 
appeared  from  the  date  of  a  head  injury  received  in  infancy,  the  essential 
cause  of  his  amentia  was  probably  not  the  injury  but  the  syphilis, 
which,  perhaps,  was  also  the  probable  aetiological  factor  in  No.  12, 
another  alleged  case  of  infantile  traumatic  amentia. 

In  conclusion,  then,  it  should  again  be  noted  and  perhaps  emphasized 
that  in  none  of  these  forty-two  cases  giving  a  positive  compluetic 
reaction  did  the  syphilitic  virus  acting  alone  appear  to  produce  the 
amentia.  In  every  instance  it  would  seem  that  the  virus  was  associated 
with  and  acted  upon  inherently  defective,  diseased  and  degenerated,  or 
damaged  nervous  tissues.  And  this,  perhaps,  is  only  to  be  expected, 
for,  as  will  be  recollected,  the  children  of  syphilitic  parents  need  not 
necessarily  be  aments,  although,  as  is  also  known,  a  minority  of 
congenital  syphilitics,  if  untreated  or  ill-treated,  is  liable  to  become  ti  c 
victims  of  various  nervous  lesions  under  mental  or  physical  strain  and 
stress  ;  and  this  is  especially  so — in  fact,  it  may  even  be  said  to  be  only 
so — in  those  patients  in  whom  the  central  nervous  system  is  in  some  the 
least  way  defective.  Given  a  healthy  nervous  system,  congenital 
syphilis,  as  is  proved  by  common  medical  experience,  will  not  produce 
amentia.     On  the  other  hand,  it  is  quite  possible,  and  even  reasonable, 
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to  suppose  that  given  an  exceedingly  virulent  neurotoxic  type  of  syphilis 
in  utero  the  healthiest  nervous  system  would  be  likely  to  fall  a  victim 
to  the  virus.  Between  these  two  extremes,  the  various  grades  of 
syphilitic  amentia  may  be  found. 

(6)  Classification. — Mr.  Tredgold,  in  his  book  "  Mental  Deficiency," 
maintains  that  "  there  are  two  fundamentally  different  forms  of 
amentia ;  there  are  also  innumerable  degrees  ;  and  it  is  convenient  to 
describe  certain  distinctive  clinical  varieties."  The  forms  of  amentia 
Mr.  Tredgold  has  called  primary  and  secondary ;  the  degrees  are  now 
jumbled  together  into  four  groups  by  Act  of  Parliament ;  the  clinical 
varieties  are  well  known.  In  the  following  paragraphs  the  lines  of 
classification  suggested  by  Mr.  Tredgold  will  be  followed  with  slight 
modifications  : — 

{a)  The  forms  of  amentia  :  Of  the  100  cases  serologically  examined, 
seventy-six  were  cases  of  primary  amentia  and  twenty-four  cases  of 
secondary  amentia.  Of  the  forty-two  cases  giving  a  positive  com- 
pluetic reaction,  thirty-two  were  cases  of  primary  amentia,  ten  cases 
of  secondary  amentia,  so  that  of  all  the  cases  of  primary  amentia 
examined,  a  little  over  42  per  cent,  were  positive,  and  of  all  the  cases 
of  secondary  amentia  examined,  nearly  42  per  cent,  were  positive. 
Moreover,  as  to  the  intensity  of  the  reaction  in  each  group,  nine  of  the 
thirty-two  cases  of  primary  amentia  gave  "  definitely  positive  "  reactions, 
thirteen  "weakly  positive"  reactions,  and  ten  "doubtfully  positive" 
reactions  ;  while  three  of  the  cases  of  secondary  amentia  gave  "  definitely 
positive  "  reactions,  three  "  weakly  positive  "  reactions,  and  the  remaining 
four  "  doubtfully  positive  "  reactions. 

(b)  The  degrees  of  amentia  :  By  Act  of  Parliament  the  "  innumerable 
degrees  "  of  amentia  are  now  legally  grouped  as  four — idiots,  imbeciles, 
feeble-minded,  and  moral  imbeciles.  All  the  100  patients  examined 
were  either  idiots  or  imbeciles.  As  a  matter  of  fact,  seventy  of  them 
may  be  considered  to  be  imbeciles  and  thirty  are  idiots.  Half  of  these 
thirty  idiots  gave  positive  reactions,  in  five  the  reaction  being  "  definitely 
positive,"  in  five  "weakly  positive,"  and  in  five  "doubtfully  positive"; 
while  of  the  seventy  imbeciles,  twenty-seven  gave  a  positive  reaction, 
and  of  these  seven  were  "  definitely  positive,"  eleven  "  weakly  positive," 
and  nine  "  doubtfully  positive." 

(c)  The  clinical  varieties  of  amentia  :  No  distinctive  clinical  type  of 
syphilitic  amentia  has  been  described.  Of  the  known  clinical  varieties 
the  following  occurred  among  the  100  cases  examined  : — 
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(I)    Primary  Amentia. 

(1)  Microcephalia         ...  ...  ...  ..  ...  ...  Nil 

(2)  Mongolianism         ...  ..  ...  ...  ...  ...  11  cases 

(3)  Simple  amentia      ...  ...  ...  ...  ...  ...  65  cases 

(Ia)  Primary  Amentia  with  Complications. 

(1)  With  paralysis  only  ...  ...  ...  ...  ...  leases 

(One  mongol  and  one  simple  primary  ament.) 

(2)  With  convulsions  only  ...  ...  ...  ...  ...         26  cases 

(All  simple  primary  aments.) 

(3)  With  paralysis  and  convulsions  ...  ...  ...  ...         Nil 

(II)  Secondary  Amentia. 

(1)  Hydrocephalus        ...             ...             ...             ...  ...  ...  3  cases 

i-2)  Hypertrophicism     ...             ...             ...             ...  ...  ...  lease 

(3)  Cretinism                  ...             ...             ...             ...  ...  ...  4  cases 

(4)  Simple  amentia       ...             ...             ...             ...  ...  ..  16  cases 

(IIa)  Secondary  Amentia  with  Complications. 

(1)  With  paralysis  only  ...  ...  ...  ...  ...         Nil 

(2)  With  convulsions  only  ...  ...  ...  ...  ...         10  cases 

(One  hydrocephalic,  one  hypertrophic,  and  eight  simple  secondary  aments.) 

(3)  With  paralysis  and  convulsions  ...  ...  ...  ...         5  cases 

(One  cretiD,  two  hydrocephalic,  and  two  simple  secondary  aments.) 

Each  of  these  varieties  will  now  be  considered  {vide  also  Table  P). 

(1)  Microcephalics. — Unfortunately  no  case  was  examined. 

(2)  Mongolianism. — Of  the  eleven  cases  examined  only  three  were 
positive.  In  other  words,  in  over  72  per  cent,  of  these  cases  the  sera 
did  not  react  to  the  test.  Of  the  three  mongols  giving  a  positive  reaction 
two  were  doubtfully  positive  and  the  other  was  weakly  positive.  Brief 
records  of  the  life-histories  of  these  eleven  mongols  are  appended  : — 

The  Negative  Cases. 

(.use  1. — Idiot,  aged  14.  (l)  Ancestral  history,  nil.  (2)  Parental  history, 
nil.  Father  a  farm  labourer.  (3)  Personal  history  :  The  third  of  five  childi'en  ; 
birth  normal ;  infancy  and  childhood  healthy. 

Case  ■!.— Idiot,  aged  25.  (1)  Nil.  (2)  Nil.  Father  a  labourer.  (3)  The 
seventh  of  seven  ;  fright  of  shipwreck  to  mother  when  three  months  pregnant ; 
an  eight  months'  child  ;   birth  normal :   infancy  and  childhood  healthy. 

Case  3. — Idiot,  aged  20.  (1)  Nil.  (2)  Father  somewhat  dull ;  father  and 
mother  aged  about  35  when  patient  was  born;  father  a  clerk.  (3)  The  second 
of  three;  fall  of  mother  at  seventh  month  ;  birth  normal :  infancy  and  child- 
hood healthy. 

Case  4. — Imbecile,  aged  26.  (1)  Nil.  (2)  Father  died  of  nephritis  ; 
mother  healthy.  (3)  The  fifth  of  six ;  fall  of  mother  just  before  full  term  ; 
birth  normal  ;    infancy  and  childhood  healthy. 
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Case  5. — Imbecile,  aged  20.  (l)  Paternal  grandmother,  aunt  and  sister 
epileptic.  (2)  Nil.  Father  manager  of  brickfields.  (3)  The  only  child ; 
birth  normal  ;    infancy  and  childhood  healthy. 

Case  6. — Imbecile,  aged  18.  (1)  Nil.  (2)  Nil.  Father  an  engineer  fitter. 
(3)  The  fifth  of  eight ;   birth  normal ;  infancy  and  childhood  healthy. 

Case  7. — Imbecile,  aged  22.  (1)  Nil.  (2)  Mother  always  very  delicate ; 
father  a  policeman.  (3)  The  eighth  of  nine  ;  birth  normal ;  infancy  and  child- 
hood healthy  ;  has  right  internal  strabismus.     < 

Case  8. — Imbecile,  aged  23.  (1)  Nil.  (2)  Nil.  Father  a  bank  clerk. 
(3)  The  fourth  of  five  ;  a  seven  and  half  months'  child  ;  birth  normal ;  infancy 
and  childhood  moderately  healthy. 

The  Positive  Cases. 

Case  9.— Imbecile,  aged  21.  (l)  Nil.  (2)  Nil.  (3)  The  second  of  four; 
fright  of  shipwreck  and  drowning  to  mother  two  months  before  his  birth  : 
birth  normal ;  infancy  and  childhood  healthy  ;    C.E.  weakly  positive. 

Case  10.— Imbecile,  aged  17.  (1)  Nil.  (2)  Nil  Father  a  doctor.  (3)  The 
firstborn ;  birth  normal ;  infancy  and  childhood  healthy ;  C.E.  doubtfully 
positive. 

Case  11. — Imbecile,  aged  27.  (l)  Nil.  (2)  Nil.  Father  a  furniture 
remover  (died  from  accident).  (3)  Eleventh  of  eleven  ;  birth  normal  ;  infancy 
and  childhood  fairly  healthy  ;  C.E.  doubtfully  positive. 

(3)  Hydrocephalus. — Only  three  cases  were  examined,  and  one  of 
these  gave  a  doubtfully  positive  reaction.  Their  life-histories  are  briefly 
as  follows  : — 

Case  1. — Imbecile,  aged  15.  (l)  Nil.  (2)  Nil.  Father  a  labourer.  (3)  The 
sixth  of  ten  ;  protracted  labour  and  instrumental  delivery  ;  left  hemiplegia, 
Jacksonian  epilepsy  ;  C.E.  doubtfully  positive. 

Case  2. — Imbecile,  aged  27.  (1)  Nil.  (2)  Mother  died  of  erysipelas;  father 
a  doctor.  (3)  The  second  of  seven  ;  birth  normal  ;  infantile  convulsions ; 
C.E.  negative. 

Case  3. — Imbecile,  aged  40.  (1)  Nil.  (2)  Father  died  of  phthisis  ;  mother 
died  of  "cancer";  father  a  schoolmaster.  (3)  The  eighth  of  ten;  worry  to 
mother  during  pregnancy  ;  birth  normal ;  epilepsy  when  young ;  has  left 
internal  strabismus  ;     C.E.  negative. 

(4)  Hypertrophicism. — One  case  was  examined,  giving  a  definitely 
positive  reaction.  This  boy  is  aged  13,  and  the  fourth  child  in  a  family 
of  four.  When  he  was  born  his  father  was  aged  70  and  his  mother 
aged  40.  No  consanguinity  existed  between  his  parents;  no  phthisis, 
alcoholism,  or  insanity  was  said  to  be  present  in  the  life-histories.      His 
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father  died  of  general  peritonitis  ;  his  mother  is  alive  and  healthy. 
Instrumental  delivery  was  necessary  at  his  birth,  but  with  the  exception 
of  recurrent  convulsive  attacks  from  which  he  at  present  suffers,  he  has 
always  been  in  good  health.  Mentally,  he  is  an  imbecile  of  a  cheerful 
temperament  and  a  happy  disposition. 

(5)  Cretinism.  —  Four  cretins  were  examined,  and  of  these  two 
gave  positive  reactions,  one  being  definitely  positive  and  the  other 
doubtfully  positive. 

Case  1  (giving  a  definitely  positive  reaction). — A  boy,  aged  16,  and  the 
second  of  a  family  of  six,  all  of  whcm  are  said  to  be  normal.  A  paternal 
cousin  is  a  cretin;  the  mother  is  said  to  be  "neurotic";  otherwise  the  life- 
histories  are  normal.  Both  his  parents  are  healthy,  his  father  being  a 
fisherman.  The  mother  attributes  the  patient's  condition  to  the  fright  she 
sustained  on  seeing  the  cretin  cousin  for  the  first  time  while  pregnant  with  the 
patient.  His  birth  was  normal.  He  has  taken  extracts  of  the  thyroid  gland 
since  the  age  of  18  months.  He  was  operated  on  as  a  child  for  cerebral 
abscess.  At  the  present  day  he  is  a  strong,  healthy,  robust  boy.  He  suffers 
occasionally  from  epistaxis,  and  recently  he  had  two  attacks  of  melaena. 
Mentally   he   is  imbecile. 

Case  2  (giving  a  doubtfully  positive  reaction). — A  boy,  aged  16,  and  the 
second  of  a  family  of  three.  No  defect  is  recorded  as  present  in  his  ancestral 
history.  Both  his  parents  are  "^neurotic,"  but  physically  in  good  health.  His 
father  is  a  warehouseman.  His  mother  and  her  eldest  child,  his  sister,  have 
had  exophthalmic  goitre.  The  birth  of  the  patient  was  normal.  He  has  had 
thyroid  from  an  early  age.  He  is  and  has  always  been  in  good  health. 
Mentally  he  is  imbecile. 

Case  3  (giving  a  negative  reaction).- — An  idiot,  aged  16,  with  a  history  of 
"  neurotic  heredity."  His  father,  a  parson,  died  of  "  heart  disease  "  ;  his 
mother  is  alive  and  healthy.  He  is  the  only  child,  and  instrumental  delivery 
was  necessary  at  bis  birth.  He  lias  had  thyroid  from  an  early  age.  He  is 
epileptic.  He  also  lias  a  left  otorrhcea,  a  light  ptosis,  and  undescended 
testes. 

Case  4  (giving  a  negative  reaction). — An  imbecile,  aged  22,  and  the  second 
in  a  family  of  five.  Becorded  in  his  family  history  is  the  fact  that  a  maternal 
niece  is  feeble-minded  and  subject  to  epilepsy.  His  father  died  of  "  cancer  of 
the  kidneys."  His  mother  is  in  good  health,  but  she  says  she  was  unable  to 
speak  distinctly  till  the  age  of  12.  His  eldest  sister  is  a  cretin.  His  birth  was 
normal,  but  his  "  mother  used  to  think  a  great  deal  about  a  cretin  when  carrying 
him."  No  infantile  injury  or  other  illness  is  recorded.  He  has  had  thyroid 
from  the  age  of  2,  and  is  to-day  robust,  strong,  and  in  good  health.  He  is 
very  deaf. 
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(6)  Simple  Amentia. — In  the  book  aforementioned,  Mr.  Tredgold 
writes  :  "  The  majority  of  persons  suffering  from  primary  amentia 
present  no  special  distinguishing  features  other  than  the  anatomical 
and  physiological  anomalies  common  to  aments  in  general ;  they  may 
therefore  be  termed  simple  aments,  and  they  correspond  to  the 
'  genetous  '  group  of  Ireland."'  "This  term,"  he  adds  in  a  note,  "is 
open  to  the  objection  that  all  primary  aments  may  in  reality  be  called 
'  genetous.'  '  In  this  paper  both  the  "  genetous  "  group  of  Ireland  and 
the  "  simple  aments "  of  Mr.  Tredgold  are  called  by  the  more  exact 
name  of  "simple   primary   amentia."      It   is   here  suggested  that  the 
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-Showing  the  Relation  of  the  Reaction  to  the  Clinical  Varieties 
of  Amentia  Examined. 
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of 

''definitely  posi- 

l:weakly  positive ' 

"  doubtfully  posi- 

" negative" 
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tive  "  reactions 

reactions 

tive"  reactions 

reactions 

(A)  Primary  amentia  : — 

(1)  Microcephalus 

— 

— 

— 

— 

— 

(2)  Mongolian  ism 

11 

— 

1 

2 

8 
(72  per  cent. 

(3)  Simple  amentia    ... 

65 

10 

11 

8 

36 

(15"3  percent.) 

(17  per  cent.) 

(12-3  per  cent.) 

(55"4  per  cent. 

(B)  Secondary  amentia  :  — 

(1)  Hydrocephalus 

3 

— 

— 

1 

2 

(2)  Hypertrophism     ... 

1 

1 

— 

— 

— 

(3)  Cretinism 

4 

1 

— 

1 

2 

(4)  Simple  amentia    ... 

16 

— 

5 

1 

10 

(C)  Amentia  with  compli- 

cations :  — 

(1)  A  m  en  t  ia     with 

paralysis 

7 

— 

— 

2 

5 

(2)  Amentia     with 

convulsions 

41 

5 

9 

7 

20 

(12-2  per  cent.) 

(22  per  cent.) 

(17  per  cent.) 

(48 -8  per  cent 

term  "  simple  amentia  "  should  include  a  larger  number  of  cases  than 
those  concerned  in  Mr.  Tredgold's  definition  ;  that  so  it  should  be 
capable  of  division  into  two  classes,  corresponding  to  the  two  forms 
of  amentia,  and  that  these  two  classes  of  simple  amentia  should  be 
termed  "  simple  primary  amentia  "  and  "  simple  secondary  amentia  " 
respectively.  Mr.  Tredgold's  definition,  in  fact,  may  be  adapted  as 
follows :  Persons  suffering  from  simple  amentia  present  no  special 
distinguishing  features  other  than  the  anatomical  and  physiological 
anomalies  common  to  aments  in  general  ;  they  may  be  divided  into  two 
classes  corresponding  to  the  two  forms  of  amentia  and  may  be  termed 
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"  simple  primary  aments  "  and  "  simple  secondary  aments  "  respectively. 
By  simple  primary  amentia  would  be  understood  the  "  simple  amentia  " 
described  by  Mr.  Tredgold,  while  simple  secondary  amentia  would 
constitute  all  those  cases  of  secondary  amentia  in  which  the  mental 
defect  is  due  to  gross  cerebral  lesions  that  are  the  results  of  toxic, 
inflammatory,  or  vascular  causes,  but  the  patients  themselves  are  not 
distinguished  by  any  of  the  special  characteristics  peculiar  to  the  clinical 
varieties  of  secondary  amentia  definitely  known  and  described  (viz., 
hydrocephalus,  cretinism,  &c). 

Each  of  these  two  groups  of  simple  amentia  will  now  be  considered. 

(a)  Simple  primary  amentia  :  Of  the  100  cases  examined,  sixty- 
five  were  cases  of  simple  primary  amentia,  and  of  these  twenty-nine 
(or  44'6  per  cent.)  gave  positive  reactions.  Moreover,  of  these  sixty- 
five  cases,  twenty-seven  were  cases  of  amentia  with  complications, 
and  thirty-eight  were  uncomplicated  cases.  Of  the  latter,  fourteen  (or 
36"8  per  cent.)  gave  positive  reactions,  while  of  the  former  fifteen  (or 
55'6  per  cent.)  gave  positive  reactions.  Again,  of  the  twenty-nine  cases 
giving  'positive  reactions,  ten  gave  "  definitely  positive  "  reactions, 
eleven  "weakly  positive"  reactions,  and  eight  "doubtfully  positive" 
reactions.  Of  all  the  "  definitely  positive  "  reactions,  40  per  cent,  were 
given  by  the  complicated  cases,  and  of  all  the  "  weakly  positive " 
reactions  45  per  cent,  were  given  by  the  uncomplicated  cases. 

(b)  Simple  secondary  amentia  :  Sixteen  of  these  cases  were  examined. 
^Etiologically,  they  may  be  classified  as  follows  :  Simple  secondary 
amentia  due  to — (i)  "  infantile  convulsions,"  seven  cases  ;  (ii)  recurrent 
convulsions  in  early  childhood,  three  cases;  (iii)  other  illnesses  in  infancy, 
four  cases ;  and  (iv)  head  injuries  in  infancy,  two  cases.  The  first  two 
of  these  groups  will  be  considered  in  the  section  dealing  with  "  amentia 
with  convulsions."  It  may  here  be  recollected  that  the  aetiological 
group  of  simple  secondary  amentia  due  to  "  recurrent  convulsions  in 
early  childhood"  was  known  by  the  older  writers  as  "  eclampsic 
amentia."  To-day  Mr.  Tredgold  calls  the  same  group  of  cases 
"epileptic  amentia,"  distinguishing  them  from  "amentia  with  epilepsy," 
where  the  convulsions  are  a  complication  and  not  the  cause  of  the 
amentia.  Both  these  terms,  however,  tend  to  confusion  and  are  there- 
fore not  employed  in  this  paper.  Of  the  remaining  two  aetiological 
groups  of  simple  secondary  amentia,  the  sera  of  the  four  cases  due 
to  "  other  illnesses  in  infancy "  gave  negative  reactions,  the  illnesses 
recorded  being  "  sunstroke,"  "  meningitis,"  "  illness  at  teething,"  and 
11  mastoiditis."     Both  the  cases  due  to  head   injuries  in  infancy  gave 


56     Stephens:   Complnetic  Reaction  (Wassermann)  in  Amentia 

positive  reactions,  one  being  doubtfully  positive  and  the  other  weakly 
positive.  In  the  serological  Table  E  these  two  cases  are  shown  as 
Nos.  12  and  42  respectively,  and  they  are  very  probably  cases  in  which 
the  syphilitic  virus  and  not  the  alleged  injury  is  the  primary  and 
essential  cause  of  the  mental  defect. 

(7)  Amentia  with  Complications.  —  Of  the  100  cases  examined 
forty-three  were  cases  of  amentia  with  complications.  Of  these 
forty  -  three  cases  twenty  -  one  (or  48'8  per  cent.)  gave  positive 
reactions,  while  of  the  fifty-seven  uncomplicated  cases  twenty-one 
(or  36'8  per  cent.)  gave  positive  reactions ;  so  that  of  all  the  positive 
reactions  obtained  half  were  given  by  the  uncomplicated  cases  and  half 
by  the  complicated  cases.  Again  of  the  seventy-six  cases  of  primary 
amentia  examined,  twenty-eight  (or  36'8  per  cent.)  were  cases  with 
complications,  while  fifteen  of  the  twenty-four  cases  of  secondary 
amentia  (i.e.,  62"5  per  cent.)  were  complicated  cases.  Of  all  the  cases 
of  primary  amentia  with  complications,  fifteen  (or  53'5  per  cent.)  gave 
positive  reactions,  while  of  the  uncomplicated  cases  of  primary  amentia 
seventeen  (or  35'4  per  cent.)  gave  positive  reactions.  Of  all  the  cases 
of  secondary  amentia  with  complications  six  (or  40  per  cent.)  gave 
positive  reactions,  while  of  the  uncomplicated  cases  of  secondary  amentia 
four  (or  44' 5  per  cent.)  gave  positive  reactions. 

The  cases  of  amentia  with  complications  wTill  now  be  considered 
under  two  heads  :    (a)  Cases  with  paralysis ;   (b)   cases  with  convulsions. 

{a)  Amentia  with  paralysis  :  The  physical  condition  of  seven  of 
the  100  patients  was  complicated  with  paralysis,  the  types  of 
paralysis  being  as  follows :  Hemiplegia,  three  cases  ;  strabismus,  three 
cases ;  and  ptosis,  one  case.  Of  these  seven  cases,  two  gave  doubtfully 
positive  reactions,  both  being  hemiplegias  and  cases  of  secondary 
amentia.  One  of  these  two,  a  hydrocephalic,  is  also  subject  to 
"  Jacksonian  epilepsy." 

{b)  Amentia  with  convulsions  :  At  the  present  day  seventeen  of 
the  100  cases  examined  suffer  from  recurrent  convulsive  attacks 
commonly  designated  by  the  convenient  group-name  of  "  epilepsy." 
In  addition  to  these,  eleven  others  have  suffered  from  similar  attacks 
when  younger,  but  are  not  so  afflicted  now;  and  twelve  others  are  said 
to  have  had  "  infantile  convulsions."  Moreover,  one  other  case  is 
subject  to  "  Jacksonian  epilepsy."  In  all,  then,  forty-one  of  the  100 
cases  examined  have  had  convulsive  attacks  at  some  period  of  their 
lives.     These  cases  are  analysed  in  Table  G. 
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Table  G.  —  Being  an  Analysis  of  the  Fobty-one  Cases  of  Amentia  with 

Convulsions. 


Number  of 

Number  of 

Nun.' 

Number 

"  definitely 

"  weakly 

"  doubtfully 

Number  of 

Clinical  variety 

of 

positive  " 

positive" 

positive  " 

'•  negative  " 

reactions 

reactions 

reactions 

Recurrent       convulsions       at 

present  day:  — 

(1)  Simple  primary  aments 

15 

2 

4 

3 

G 

(13  per  cent.)  (27  per  cent.) 

(20  per  cent.) 

(40  percent.) 

(2)  Hypertrophic  ... 

1 

1 

— 

— 

— 

(3)  Cretin  (with  paralysis)... 

1 

— 

— 

— 

1 

Recurrent  convulsions  in  child- 

hood : — 

(1)  Simple   primary  aments 

7 

2 

1 

2 

2 

(2)  Hydrocephalic          (with 

1 

— 

— 

— 

1 

paralysis) 

(3)  Simple  secondary  aments 

2 

— 

— 

1 

1 

(4)  Simple  secondary  aments 

1 

— 

— 

— 

1 

(with  paralysis) 

"  Infantile  convulsions  "  : — 

(1)  Simple  primary  aments 

4 

— 

1 

— 

3 

(2)  Hydrocephalic 

1 

— 

— 

— 

1 

(3)  Simple  secondary  aments 

6 

— 

3 

— 

3 

(4)  Simple  secondary  aments 

1 

— 

— 

— 

1 

(with  paralysis) 

"  Jacksonian  ejiilepsy  "  : — 

(1)  Hydrocephalic          (with 

1 

— 

— 

1 

— 

paralysis) 

From  this  table  it  will  be  seen  : — 

(i)  That,  excluding  the  "  Jacksonian  epileptic,"  of  the  forty  remain- 
ing cases  of  amentia  with  convulsions,  twenty  (i.e.,  50  per  cent.)  gave 
positive  reactions,  five  being  "definitely  positive,"  nine  "weakly 
positive,"  and  six  "  doubtfully  positive." 

(ii)  That  excluding  also  the  cases  of  "infantile  convulsions" 
there  are  twenty-eight  patients  who  are  or  have  been  subject  to 
recurrent  convulsive  attacks.  Of  these,  sixteen  (a  little  over  57  per 
cent.)  gave  positive  reactions,  five  being  "  definitely  positive,"  five 
"  weakly  positive,"  and  six  "  doubtfully  positive." 

(iii)  That  of  the  seventeen  cases  suffering  at  the  present  day  from 
recurring  convulsive  attacks,  commonly  designated  by  the  group-name 
of  "  epilepsy,"  ten,  or  nearly  59  per  cent.,  gave  positive  reactions ;  and 
of  these  positive  reactions  30  per  cent,  were  "definitely  positive." 

Hence  it  would  seem  from  the  above  study  that  of  all  the  patients 
who  have  had  convulsive  attacks  at  some  period  of  their  lives,  over 
50  per  cent,  gave  positive  reactions  ;   while  of  those  who  might  have 
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been  designated  "  epileptic"  at  some  period  of  their  lives,  a  little  over 
57  per  cent,  gave  positive  reactions;  and  of  those  diagnosed  as 
"  epileptic  '"  to-day,  nearly  59  per  cent,  gave  positive  reactions. 

Again  comparing  the  figures  given  in  Table  G  with  the  total 
number  of  cases  giving  positive  reactions  (viz.,  forty-two  cases),  it  will 
be  seen  that  of  all  the  patients  giving  positive  reactions  twenty-one 
(or  50  per  cent.)  have  had  convulsive  attacks  at  some  period  of  their 
lives ;  sixteen  (or  38  per  cent.)  might  have  been  designated  "  epileptic  " 
at  some  period  of  their  lives ;  and  ten  (or  nearly  24  per  cent.)  are 
diagnosed  as  "  epileptic  "  to-day. 

Considering  now  the  non-convulsive  cases,  it  will  be  remembered 
that  fifty-nine  of  the  100  cases  examined  have  never  had  a  con- 
vulsive attack  of  any  kind  at  any  period  of  their  lives.  Of  these 
fifty-nine  cases  twenty-one  gave  positive  reactions.  In  other  words, 
half  the  total  number  of  positive  reactions  in  this  series  occurred 
in  non-convulsive  cases,  and  the  other  half  in  those  who  have  had 
convulsive  attacks  at  some  period  of  their  lives.  To  be  more  exact, 
50  per  cent,  of  the  positive  reactions  occurred  in  non-"  epileptic  "  cases 
and  38  per  cent,  in  those  cases  which  might  have  been  designated 
"  epileptic "  at  some  period  of  their  lives.  On  the  other  hand,  as 
already  noted,  a  little  over  57  per  cent,  of  these  "epileptic"  cases  gave 
positive  reactions,  while  of  the  non-"  epileptic "  cases  only  35'5  per 
cent,  gave  positive  reactions. 

Other  facts  to  be  noted  are  as  follows  : — 

(a)  Seventy-six  cases  of  primary  amentia  were  examined,  and  of 
these  twenty-six  were  cases  with  convulsions.  Of  the  convulsive  cases, 
fifteen  (or  57'7  per  cent.)  gave  positive  reactions,  while  of  the  fifty 
non-convulsive  cases  seventeen  (or  34  per  cent.)  gave  positive  reactions. 

{b)  Fifteen  of  the  twenty-four  cases  of  secondary  amentia  were 
cases  with  convulsions.  Of  these  convulsive  cases  six  (or  40  per  cent.) 
gave  positive  reactions,  while  of  the  non-convulsive  cases  four  (or 
44' 5  per  cent.)  gave  positive  reactions.  Moreover,  of  the  fifteen  con- 
vulsive cases  ten  were  cases  with  convulsions  only,  and  of  these  five 
(or  50  per  cent.)  gave  positive  reactions. 

(c)  Eighty-one  cases  of  simple  amentia  were  examined,  and 
of  these  thirty-six  were  cases  with  convulsions.  Of  the  convulsive 
cases  nineteen  (or  52'7  per  cent.)  gave  positive  reactions,  while  of  the 
forty-five  non-convulsive  cases  sixteen  (or  35'5  per  cent.)  gave  positive 
reactions.  Moreover,  thirty-four  of  these  cases  were  cases  with 
convulsions  only,  and  nineteen  (or  55"8  per  cent.)  gave  positive  reactions. 
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Again,  of  the  thirty-six  cases  of  simple  amentia  with  convulsions, 
twenty-six  were  cases  of  primary  amentia  and  ten  of  secondary  amentia. 
Of  the  twenty-six  cases  of  simple  primary  amentia  with  convulsions, 
fifteen  (or  57*6  per  cent.)  gave  positive  reactions,  while  of  the  non- 
convulsive  cases  of  this  type  fourteen  (or  35'8  per  cent.)  gave  positive 
reactions.  Of  the  ten  cases  of  simple  secondary  amentia  with  con- 
vulsions, four  (or  40  per  cent.)  gave  positive  reactions  ;  of  the  eight 
cases  of  this  type  with  convulsions  only,  four  (or  50  per  cent.)  gave 
positive  reactions ;  while  of  the  non-convulsive  cases  two  (or  33'3  per 
cent.)  gave  positive  reactions. 

The  last  point  to  be  investigated  was  the  relation  of  the  intensity 
of  the  "  epilepsy  "  and  the  frequency  of  the  convulsive  attacks  to  the 
incidence  and  intensity  of  the  reaction.  Unfortunately  no  such 
relations  were  obtained.  Three  of  the  "negative"  cases,  for  instance, 
were  the  severest  cases  of  "  epilepsy  "  examined ;  while  of  the 
"  positive  "  cases  the  most  severe  and  the  mildest  gave  "  definitely 
positive "  reactions,  the  serum  of  the  second  worst  was  only 
"  weakly  positive,"  and  so  on.  One  slight  feature  of  this  series  of 
cases,  however,  should  be  noted.  It  was  found  that  the  convulsive 
attacks  in  the  "  positive  "  cases  tend  to  be  far  more  frequent  during  the 
night  and  the  early  hours  of  the  morning  than  they  are  during  the  day, 
while  in  the  "  negative  "  cases  they  are  most  frequent  during  the  day. 
The  intensity  of  the  convulsive  attacks  in  each  instance  appears  to  be 
characterized  also  in  the  same  way.  This  feature  of  the "  positive " 
cases,  therefore,  tends  to  bring  them  into  line  with  other  syphilitic 
conditions — e.g.,  the  syphilitic  headache,  which  is  said  to  be  most 
intense  towards  the  early  hours  of  the  morning. 

Kecapitulation. 

The  main  points  of  this  paper  may  be  recapitulated  as  follows : — 

(1)  The  Incidence  of  the  Compluetic  Reaction  in  the  Cases  of  Amentia 
Examined. — The  blood  sera  of  100  aments  were  examined,  and  a 
"positive"  reaction  was  found  to  be  present  in  forty-two;  but  only 
twelve  of  these  are  to  be  regarded  as  "  truly  positive." 

(2)  The  Intensity  of  the  Reaction  in  the  Cases  of  Amentia  Examined. 
(i)    Sera    were    tested    heated    and    unheated.       Sera    in    which    no 

haemolysis  occurred  were  recorded  as  "  definitely  positive  "  ;  those  in 
which  partial  haemolysis  occurred  as  "  weakly  positive."  Sera  in 
which  the  results  differed  when  heated  and  unheated  were  recorded  as 
"  doubtfully  positive."  Of  the  forty-two  sera  giving  a  positive  reaction, 
JU— 22 


60     Stephens  :   Compluetic  Reaction  (Wassermann)  in  Amentia 

in  twelve  the  reaction  was  found  to  be  "  definitely  positive,"  in  sixteen 
"  weakly  positive,"  and  in  fourteen  "  doubtfully  positive  "  ;  but  only 
the  twelve  "  definitely  positive  "  reactions  are  to  be  regarded  as  "  truly 
positive." 

(ii)  Quantitatively,  even  the  "  definitely  positive  "  reactions  are  to 
be  considered  as  feeble  reactions,  for  the  syphilitic  reagin  present  in  each 
of  these  cases  was  invariably  found  to  be  in  small  quantities,  being 
always  enough  to  utilize  two  minimal  doses  of  complement. 

(3)  The  Relation  of  the  Presence  of  the  Reaction  to  the  Sex  of  the 
Patients  Examined. — This  was  not  determined,  as  all  the  aments 
examined  were  males. 

(4)  The  Relation  of  the  Presence  of  the  Reaction  to  the  Age  of  the 
Patients  Examined. — The  reaction  was  found  to  vary  with  age.  As 
a  rule,  it  tended  to  diminish  in  incidence  and  intensity  as  the  ages  of  the 
patients  increased.  It  appeared,  however,  to  be  strongest  and  most 
frequent  in  patients  between  16  and  21  years  of  age ;  and  it  tended  to 
be  more  frequent  and  stronger  in  those  below  16  than  in  those  above 
21  years  of  age.  In  considering  the  total  percentage  of  the  positive 
results  obtained,  it  should  be  remembered  that  the  majority  of  the 
patients  examined  were  boys,  38  per  cent,  being  between  16  and  21, 
and  57  per  cent,  under  21  years  of  age. 

(5)  The  Relation  of  the  Reaction  to  the  Forms  of  Amentia  Examined. 
— The  reaction  was  obtained  in  a  little  over  42  per  cent,  of  the  cases  of 
primary  amentia,  and  in  nearly  42  per  cent,  of  the  cases  of  secondary 
amentia.     It  tended  to  be  a  little  stronger  in  the  latter  group  of  cases. 

(6)  The  Relation  of  the  Reaction  to  the  Degrees  of  Amentia  Ex- 
amined.— Only  idiots  and  imbeciles  were  examined.  The  reaction 
appeared  to  be  more  frequent  and  stronger  in  the  idiots  than  in  the 
imbeciles ;  thus,  50  per  cent,  of  the  idiots  examined  gave  a  positive 
reaction,  and  in  16'6  per  cent,  the  reaction  was  found  to  be  "definitely 
positive,"  whereas  it  was  present  in  38'5  percent,  of  the  imbeciles,  being 
"  definitely  positive  "  in  10  per  cent. 

(7)  The  Relation  of  the  Reaction  to  the  Clinical  Varieties  of 
Amentia  Examined. 

(i)  In  over  72  per  cent,  of  mongols  the  serum  did  not  react  to  the 
test.  Of  the  eleven  cases  examined,  a  positive  reaction  was  obtained 
in  three,  being  "weakly  positive"  in  one  and  "doubtfully  positive"  in 
the  other  two. 

(ii)  One  of  three  cases  of  hydrocephalus  gave  a  "doubtfully 
positive  "  reaction. 
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(iii)  Only  one  case  of  hypertrophicisru  was  examined,  and  this  was 
found  to  be  "  definitely  positive." 

(iv)  A  positive  reaction  was  obtained  in  two  of  four  cretins,  being 
"  definitely  positive  "  in  one,  and  "  doubtfully  positive  "  in  the  other. 

(v)  Eighty-one  cases  of  simple  amentia  were  examined,  and  the 
reaction  was  found  to  be  "definitely  positive"  in  ten,  "weakly  posi- 
tive" in  sixteen,  and  "doubtfully  positive"  in  nine.  Excluding  the 
"doubtfully  positive"  cases  the  reaction  was  found  to  be  present  in 
32  per  cent,  of  simple  aments.  It  appeared  to  be  more  frequent  in  the 
cases  of  simple  primary  amentia  than  in  the  cases  of  simple  secondary 
amentia. 

(vi)  Of  the  seven  cases  of  amentia  with  paralysis,  two,  both  hemi- 
plegias, gave  "doubtfully  positive"  reactions. 

(vii)  Excluding  the  "  doubtfully  positive  "  cases,  the  reaction  was 
present  in  41  '2  per  cent,  of  patients  suffering  at  the  present  day  from 
recurring  convulsive  attacks,  commonly  designated  by  the  group-name 
of  "  epilepsy  "  ;  in  35'7  per  cent,  of  those  diagnosed  as  "  epileptic  "  at 
some  period  of  their  lives;  and  in  23'7  per  cent,  of  non-"  epileptic  " 
cases.  It  should  also  be  noted  that  of  the  simple  primary  aments  with 
recurrent  convulsions  to-day,  a  "definitely  positive"  reaction  was 
obtained  in  only  13  per  cent. 

(8)  The  Bole  of  Syphilis  in  the  ^Etiology  of  the  Cases  of  Amentia 
Era  mined. — Three  points  are  to  be  noted: — 

(i)  That  as  the  compluetic  reaction  is  an  index  of  existing  syphilis, 
all  the  positive  cases  are  to  be  regarded  as  weak  syphilitic  infections. 

(ii)  That  these  weak  infections  were  intra-uterine  or  "  congenital  " 
in  origin. 

(iii)  That  the  syphilitic  virus  did  not  appear  to  be  wholly  respon- 
sible for  the  amentia  in  each  of  these  cases,  but  seemed  rather  to  have 
been  associated  with  and  to  have  acted  upon  inherently  defective, 
diseased  and  degenerated,   or  damaged  tissues. 

In  conclusion,  I  should  like  to  state  how  very  grateful  I  am  to  Sir 
George  Savage  for  his  kindly  interest  in  and  generous  appreciation  of 
this  my  work,  whereby  it  was  submitted  to  the  authoritative  criticism 
of  Major  Mott,  who,  though  he  regretted  that  the  technique  employed 
was  not  in  strict  conformity  with  that  of  the  "  original  "  test,  yet  agreed 
the  results  obtained  were  of  sufficient  value  to  be  placed  before  this 
meeting. 
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APPENDIX. 

Showing  some  of  the  results  publislied. 


Names  of  observer* 

In  France. 

Raviart,  Breton,  &c.  [1] 


Number  of 

cases 
examined 

246 


In  Denmark. 

(a)  Lippmann  [2]  ... 

78 

(b)  Idem   ... 

(?) 

In  Germany. 

Kellner,  Clemenz,  &c.  [3]     ... 

216 

(a)  Dean   [4] 

(?) 

(b)  Idem    ... 

330 

Thomsen,  Boas,  &c.  [5] 

2,061 

Krober  [6] 

262 

In  America. 

Atwood  [7] 

204 

W.    C.    Stoner    and     E.     L. 

Reiser  [8] 

1,050 

Dawson  [9] 

— 

Stevens  [10] 

21 

In  England. 

Muirhead  [11] 

5 

Scholberg  and  Goodall  [12]  ... 

46 

Chislett  [13] 

22 

Gordon  [14] 

400 

Fraser  and  Watson  [15] 

205 

(a)  Rees  Thomas  [16] 

163 

(b)  Idem    ... 

— 

Robertson  and  Findlay  [17] ... 

15 

F.  E.  Batten  [18]  ... 

2 

Mott  [19]  ... 

257 

H.  F.  Stephens 

100 

Number  of 

positive  "  results 

obtained 

76 


7 
(?) 


(?) 

51 
31 
56 

30 

83 
2 


15 

11 

66 

123 

8 

(?)9 

21 
12 


Percentage  of 
positive  "  results 
obtained 


30-8 


8-9 
13  2 

3-7 
12  0 
15-4 

15 
21-3 


146 

7'9 
4-0 
9-5 


32-6 
50-0 
16-5 
60-0 
4-9 
10-0 
59-0 

8-1 
12  0 
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DISCUSSION. 

Dr.  Percy  Smith  :  Before  the  Wassermann  test  was  discovered  the 
percentage  of  definite  syphilitic  cases  in  mental  defectives  (idiots  and  imbeciles) 
appeared  to  be  only  2  or  3  per  cent.,  and  the  enormous  difference  in  the 
percentages  now  shown  by  various  observers  raises  doubt  as  to  the  real 
proportion  of  syphilitic  cases.  It  is  interesting  that  in  the  case  of  "  mongol  " 
idiots  the  percentage  of  syphilitics  appears  to  be  low,  these  cases  being 
commonly  the  youngest  child  of  a  large  family  when  the  mother  is  approaching 
the  limit  of  reproductive  function. 

Dr.  SHUTTLEWORTH  :  In  reference  to  the  statistics  of  syphilis  and  mental 
defect  quoted  by  Dr.  Percy  Smith,  these  were  published  by  Dr.  Fletcher  Beach 
and  myself  in  Hack  Tuke's  "  Dictionary  of  Psychological  Medicine"  so  long 
ago  as  1892.  They  were  based  upon  clinical  signs  and  family  histories  of 
2,380  cases  investigated  at  the  Darenth  and  Eoyal  Albert  Asylums,  and  gave  a 
very  low  estimate  (under  2  per  cent.)  of  the  influence  of  inherited  syphilis  as 
a  factor  of  idiocy,  &c.  The  late  Dr.  Langdon-Down  also  stated  that  in  his 
large  experience  of  idiots  at  Earlswood,  as  well  as  from  pathological  investiga- 
tions as  Physician  to  the  London  Hospital,  he  was  of  opinion  that  not  more 
than  2  per  cent,  were  the  subjects  of  congenital  syphilis.  The  Spirochaeta 
pallida  was,  however,  not  discovered  till  1905,  and  the  earlier  statistics  rested 
solely  on  personal  stigmata  and  family  history.  Subsequently  the  Wassermann 
reaction  came  into  vogue  as  a  test,  and  very  varying  reports  have  been  issued 
by  successive  observers.  In  the  new  edition  (just  published)  of  '  Mentally 
Deficient  Children,"  there  appears  a  table  of  percentages  obtained  by  fourteen 
different  observers,  varying  from  l'o  to  60,  in  which  positive  reactions  to  the 
Wassermann  test  have  been  recorded  in  the  blood  of  congenital  cases  of 
mental  defect.  Dr.  Stephens  apparently  found  such  reaction  in  42  per  cent, 
of  his  100  cases  at  Earlswood.  Unfortunately  I  was  prevented  from 
arriving  in  time  to  hear  the  early  part  of  the  paper,  in  which  presumably 
Dr.  Stephens  has  described  the  technique  he  has  adopted.  But  the  dis- 
crepancies noted  lead  to  the  suspicion  that  the  methods  used  by  the  various 
observers  cannot  have  been  uniform,  and  consequently  the  results  must  be  to 
some  extent  discounted.  The  inquiry  is  a  most  important  one,  and  I  trust 
that  Dr.  Stephens  will  utilize  the  material  at  Earlswood  to  the  full.  I  am 
specially  interested  in  the  comparison  made  by  Dr.  Stephens  as  to  reaction  in 
certain  characteristic  types.  The  mongolian  type,  for  instance,  has  shown 
comparatively  little  "  compluetic "  reaction,  and  this  accords  with  clinical 
experience  that  such  cases  are    "exhaustion  products"    rather  than  of  toxic 
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origin,  though  in  exceptional  cases  a  syphilitic  taint  may  give  rise  to  maternal 
exhaustion.  I  have  always  suspected  that  certain  hydrocephalic  cases  are  of 
syphilitic  origin,  and  that  is  a  point  on  which  the  compluetic  reaction  will 
shed  scientific  elucidation. 

Sir  GEORGE  H.  SAVAGE  :  I  regret  the  smallness  of  the  meeting,  for  I  think 
the  paper  by  Dr.  Stephens  one  of  the  most  important  which  have  been  read  at 
the  Section.  It  will  be  fully  appreciated  when  it  is  in  print.  A  very  great 
change  has  taken  place  in  the  opinion  of  doctors  in  relationship  to  syphilis  as  a 
possible  or  partial  cause  of  mental  deficiency.  Eecently  a  paper  has  been  read 
at  the  Medico-Psychological  Society  on  the  influence  of  toxins  in  producing 
mental  deficiency.  We  all  allow  that  syphilis  is  the  most  dangerous  toxin  to 
the  nervous  systems,  and  we  are  prepared  to  recognize  it  as  a  cause  of  amentia. 
The  former  authorities  on  idiocy,  such  as  Langdon-Down  and  Ireland,  did  not 
recognize  it  as  a  factor.  The  great  difference  between  the  percentage  of 
positive  Wassermann  reactions  met  with  at  Earlswood  from  similar  observa- 
tions in  Germany  makes  one  feel,  with  our  President,  that  the  technique  should 
be  revised  in  some  way  so  as  to  bring  it  into  line  with  that  of  the  Germans'. 
It  is  again  interesting  to  note  the  number  of  patients  with  a  positive  reaction 
yet  with  no  external  stigmata  pointing  to  inherited  syphilis.  Eecently  I  saw  a 
case  of  a  father  who  had  had  syphilis.  He  had  had  two  children,  one  of  whom 
died  of  epilepsy  and  the  other  is  a  very  well-marked  mental  defective,  yet  with- 
out external  signs  of  inherited  disease.  The  paper  is  suggestive  and  gives 
evidence  of  good  work  in  a  field  much- neglected  in  England. 

The  PRESIDENT  :  I  congratulate  Dr.  Stephens  upon  his  paper,  which  is  a 
valuable  contribution  to  knowledge  at  the  present  time.  I  wish  that  it  had 
appeared  before  the  Report  of  the  Eoyal  Commission  had  been  published. 
The  high  percentage  obtained  by  Dr.  Stephens  may  be  due  to  several  causes. 
It  is  necessary  first  of  all  to  separate  cause  from  coincidence  ;  a  positive  Wasser- 
mann reaction  of  the  blood,  the  cerebrospinal  fluid  not  having  been  examined, 
does  not  necessarily  prove  that  the  idiocy  was  clue  to  syphilis.  In  support  of 
this  statement,  I  may  mention  that  Sir  John  Collie  has  shown  that  9"2  per 
cent,  of  males  apparently  healthy  applying  for  employment  in  the  various 
occupations  connected  with  the  administration  of  the  L.C.C. — for  example, 
tramway,  fire  brigade,  &c. — gave  a  positive  Wassermann  reaction.  The  sera 
of  these  men  were  tested  in  the  pathological  laboratory  of  the  L.C.C.  under  my 
direction,  and  the  original  technique  (Wassermann's)  was  employed.  I  have 
tested  the  bloods  from  200  cases  of  mental  defectives,  and  have  found  a  positive 
reaction  in  12  per  cent.  I  wish  that  Dr.  Stephens  had  employed  the  original 
Wassermann  technique,  for  it  was  laid  down  by  the  Eoyal  Commission, 
strengthened  by  a  report  of  a  Committee  of  the  Pathological  Section  of  this 
Society,  that  short  cuts  were  undesirable,  and  that  it  would  be  better  if  the 
original  technique  were  employed  in  all  investigations.  I  would  accept  the 
12  per  cent,  of  marked  positive  reactions  of  Dr.  Stephens,  for  that  about 
corresponded  with    the  results  obtained  by  Dean   and  others.     I  think  the 
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remainder  of  the  cases  which  gave  a  partial  or  a  weak  reaction  should  be 
reinvestigated  by  the  (approved)  method  of  technique  I  have  alluded  to. 
I  presume  he  considers  that  these  positive  cases  were  due  to  congenital  syphilis, 
and  not  acquired.  I  am  therefore  surprised  to  learn  that  the  larger  number  of 
positive  cases  occurred  in  adolescent  patients.  Plaut's  observations  on  the 
children  of  general  paralytics  rather  showed  that  the  reaction  tended  to 
disappear  with  age.  Dr.  Stephens  remarked  that  few  cases  showed  any  signs 
of  syphilis  on  the  body.  Dr.  Plaut  only  found  one  case  out  of  twenty  infants 
with  a  well-marked  positive  reaction  showing  any  eruption  on  the  body. 
Infantilism,  imperfect  development,  or  arrest  of  development  of  the  reproductive 
organs  is  very  common  in  idiots  and  low-grade  imbeciles  ;  this  may  be  due  to 
syphilitic  infection  of  the  organ.  I  have  found  the  spirochetes  in  the  testes 
of  a  foetus.  The  family  history  showed  a  number  of  pregnancies  resulting  in 
defective  children,  and  children  born  dead  or  dying  in  early  infancy.  The 
mother,  however,  was  an  imbecile  ;  the  dead  children  and  abortions  came  after 
the  living,  so  that  probably  the  mental  deficiency  had  nothing  to  do  with 
congenital  syphilis.  Indeed,  the  history  tended  to  show  that  the  mother  was 
syphilized  after  having  given  birth  to  living  children,  including  the  mental 
defective.  The  serological  test  in  such  a  case  would  have  been  most  valuable. 
I  should  like  to  ask  Dr.  Stephens  whether  he  has  made  a  comparative  analysis 
of  the  family  histories  of  the  positive  and  negative  cases,  especially  in  regard 
to  the  result  of  pregnancies  in  the  mothers.  When  I  visited  Darenth  I  found 
idiots  of  whom  it  was  said  there  were  no  signs  of  syphilis,  yet  examination  of 
the  fundi  showed  choroido-retinitis.  The  reason  why  more  mental  defectives 
do  not  occur  as  a  result  of  congenital  syphilis  is  due  to  the  fact  that  if  the 
spirochaetes  enter  the  central  nervous  system  the  child  dies. 

Dr.  Stephens  ,(in  reply) :  The  paper  I  have  written,  as  you  see,  is  a  bulky 
one.  I  have  therefore  only  chosen  those  sections  of  it  that  I  thought  would  be 
easier  to  read,  and  questions  concerning  others  I  hoped  to  answer  as  they  were 
raised  in  this  discussion.  I  have  also  purposely  omitted  all  reference  to  a  few 
important  aspects  of  the  subject,  hoping  thereby  to  make  certain  of  being  asked 
about  them.  Dr.  Percy  Smith  has  raised  an  important  issue,  and  in  answer 
I  should  like  to  say  that  the  patients  have  been  very  carefully  examined  from 
the  clinical  standpoint,  and  that  in  no  case  could  I  find  any  definite  syphilitic 
stigmata,  lesions  usually  considered  to  be  characteristic  of  the  inherited  disease. 
I  must,  however,  state — and  this  will  answer  the  President's  question  also — 
that  the  ophthalmoscopic  and  otological  examinations  of  these  patients  were 
unfortunately  not  undertaken  because  of  the  obvious  practical  difficulties  of 
such  inquiries  in  aments  precluding  one  from  making  any  general  statemi 
on  these  points.  The  family  histories  have  also  been  carefully  investigated 
and  were  " negative,"  from  the  information  1  had  at  my  disposal;  but  such 
information  is  invariably  deficient,  and   in   the  majority  -  unreliable. 

These  observations,  based  on  the  clinical  aspects  and  family  histories,  agree 
with  those  obtained  by  other  workers,  who  may  be  divided  into  two  groups — 
those  who  recorded  their  observations  before  the  compluetic  reaction  was  used 
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in  the  investigation  of  amentia,  and  those  who  have  themselves  employed  the 
test  in  such  investigations.  Dr.  Shuttleworth  has  given  us  his  own  results 
published  in  collaboration  with  Dr.  Fletcher  Beach  in  1892,  when  clear 
evidence  of  inherited  syphilis  was  found  in  only"l"17  per  cent,  of  their  cases; 
while  Dr.  Langdon-Down  detected  the  stigmata  in  2  per  cent,  of  cases  ;  and 
Dr.  Ireland  recorded  with  some  surprise  that  the  disease  was  not  concerned  in 
the  ffitiology  of  amentia.  Later,  however,  Dr.  Sherlock  obtained  satisfactory 
evidence  of  syphilis  in  one  or  other  parent  in  14*4  per  cent,  of  ninety  cases, 
and  Professor  Th.  Ziehen,  of  Berlin,  detected  the  disease  in  as  many  as  17  per 
cent,  of  aments.  Therefore,  before  the  advent  of  the  compluetic  reaction  the 
percentage  of  syphilitic  cases,  based  on  clinical  evidence  alone,  was  considered 
to  be  small.  Since  the  employment  of  the  test,  however,  a  larger  number  of 
syphilitic  cases  has  been  detected,  but  the  same  small  percentage  of  clinical 
results  has  been  obtained,  as  shown  in  the  writings  of  Dr.  Plaut,  Major  Mott, 
and  others.  Therefore  one  of  two  conclusions  is  true — either  that  the  reaction 
is  not  associated  with  syphilis,  which  in  the  light  of  our  present  knowledge 
would  be  considered  absurd,  or  that  the  more  obvious  clinical  stigmata  of 
syphilis  are  not  found  in  aments,  which,  with  the  testimony  of  the  present  and 
past  experience  of  competent  observers  to  support  it,  would  appear  to  be  correct. 
With  Dr.  Percy  Smith's  remarks  on  the  causation  of  mongolianism  most 
observers  would  to-day  agree,  but  it  was  not  so  very  long  ago  when  this 
condition  was  considered  to  be  parasyphilitis  and  that  is  why  I  have 
emphasized  the  point  that  in  the  sera  of  over  72  per  cent,  of  mongols  I 
have  found  the  reaction  negative.  In  answer  to  the  President  I  have  to  say 
that  with  the  exception  of  seven,  the  patients  came  from  all  parts  of  England — 
from  villages,  towns,  and  cities  ;  and  they  were  drawn  from  all  ranks  of 
society.  These  points  I  have  mentioned  in  my  paper.  Both  Major  Mott  and 
Dr.  Shuttleworth  have  referred  to  the  technique  employed  in  these  tests. 
One  of  the  principles  of  the  "  original  method,"  as  defined  by  the  Society's 
Sub-Committee,  is  that  the  ingredients  of  the  test  should  be  derived  "from 
different  sources."  If  this  means  "  from  different  individuals,"  then  the 
technique  I  employed  agrees  with  that  of  the  "  original "  test.  But  if  it  is 
intended  to  mean  "from  individuals  of  different  species"  (e.g.,  the  rabbit,  the 
sheep,  the  guinea-pig),  then  the  technique  I  employed  does  not  agree  with  that 
of  the  "  original  "  test,  for  I  used  in  my  "haemolytic  system  "  human  red  blood 
corpuscles  (always  obtained,  it  must  be  remembered,  independently  of  the 
bloods  to  be  examined).  Otherwise  my  technique  conformed  with  the  principles 
of  the  "  original  "  test,  and  as  shown  in  my  paper  everything  was  done  to 
render  the  determinations  as  accurate  as  possible.  Major  Mott  questions  the 
accuracy  of  the  "  unheated  "  reactions.  I  agree  with  him,  but  I  do  not  think 
they  in  any  way  invalidate  the  final  interpretation  of  the  results  obtained. 
I  should  like  to  emphasize  the  fact  that  12  and  not  42  should  be  taken  as  the 
total  percentage  of  the  positive  results.  I  have  recorded  the  other  reactions 
merely  to  indicate  that  they  have  been  obtained,  and  in  my  paper  I  have  given 
reasons  why  they  should  be  rejected  as  "  negative." 
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The   Use   of    Condensers  in  the  Diagnosis,   Prognosis,   and 
Treatment  of   Nerve   Lesions. 

By  Francis  Hernaman-Johnson,  Captain  (Temp.)  E.A.M.C. 

The  terms  "  faradic  response,"  "galvanic  response,"  "normal  re- 
action," and  "  reaction  of  degeneration  "  are,  of  course,  familiar  to  all. 
For  half  a  century  electricity  has  been  used  as  an  aid  to  the  diagnosis 
and  prognosis  of  nerve  lesions.  Very  skilled  and  experienced  men  have 
been  able  to  claim  a  fair  degree  of  success,  but  failures  have  been 
numerous,  so  much  so  that  not  a  few  eminent  surgeons  and  neurologists 
have  stated  that  the  method  has  little  or  no  value.  For  this  latter 
view  two  facts  are  chiefly  responsible — the  utter  crudity  of  the  appa- 
ratus until  recently  in  use,  and  the  tendency  to  look  upon  electro- 
diagnosis  as  a  thing  apart,  and  not  as  something  to  be  fitted  into  its 
proper  place  in  an  ordered  scheme  of  investigation. 

A  current  of  electricity  flowing  through  a  voluntary  muscle  produces 
no  visible  effect  so  long  as  it  remains  steady.  When  the  potential  is 
suddenly  altered  a  "twitch  "  or  single  contraction  occurs.  At  voltages 
of  25  and  upwards  the  normal  muscles  will  respond  to  impulses  which 
fall  to  zero  in  a  very  brief  period — some  thousandths  of  a  second. 
Other  things  being  equal,  the  intensity  of  the  contraction  in  a  normal 
muscle  is  most  affected  by  the  voltage.  But  in  the  case  of  a  muscle 
which  has  been  for  some  time  cut  off  from  its  motor  cells  in  the  spinal 
cord,  the  time  factor  assumes  the  chief  importance.  Voltage  continues 
to  exercise  an  influence,  but  however  much  it  be  raised  the  muscle  will 
not  contract  unless  the  electric  impulse  lasts  a  certain  minimal  time. 
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A  faradic  coil  may  be  described  as  an  instrument  by  which  an 
evenly  flowing  current  of  low  voltage  is  transformed  into  a  series  of 
short  discharges  of  relatively  high  potential.  The  voltage  of  the  inter- 
rupted current,  as  led  off  from  the  secondary  terminals,  is  determined 
by  the  intensity  of  the  current  circulating  in  the  primary  of  the  coil 
and  by  the  construction  of  the  coil  itself  as  regards  number  of  turns 
of  wire  and  other  details.  The  duration  of  each  impulse  and  the 
number  delivered  per  second  are  matters  which  depend  upon  the  work- 
ing of  the  interrupter.  The  former  was  assumed  by  the  late  Dr.  Lewis 
Jones  to  be  in  the  neighbourhood  of  %^q  sec,  so  far  as  its  effective 
portion  is  concerned.  The  latter  varies  between  20  and  50  per  second. 
As  regards  the  duration  of  each  impulse,  however,  the  above  estimate 
can  only  be  taken  as  approximate,  and  the  time  may  in  some  cases  be 
much  longer. 

It  is  often  said  that  a  given  muscle  "responds  feebly  to  faradism." 
No  particular  type  of  coil  is  specified,  nor  is  any  statement  made  as  to 
voltage  in  the  primary.  And  even  if  these  data  were  given  no  one  can 
be  certain,  with  the  platinum  hammers  commonly  in  use,  what  was  the 
duration  of  the  impulses  used,  nor — a  point  not  without  importance — 
the  rate  at  which  they  were  discharged.  The  phenomenon  described — 
"  feebleness  of  reaction  " — is  not  one  about  which  different  observers 
are  likely  to  be  in  exact  agreement.  In  practice,  of  course,  judgment 
is  helped  by  a  comparison  with  the  sound  side,  if  there  is  one,  or  with 
one's  own  muscles.  The  hopelessly  unscientific  nature  of  the  whole 
proceeding  may  perhaps  be  best  appreciated  by  analogy  with  another 
well-known  means  of  diagnosis.  Conceive  men  using  clinical  thermo- 
meters without  scales,  filled  sometimes  with  mercury  and  sometimes 
with  spirit,  and  having  varying  bores  of  unknown  dimensions.  Indi- 
vidual physicians  might,  and  no  doubt  would,  become  remarkably 
expert  in  the  use  of  the  particular  instrument  which  they  possessed; 
but  records  of  their  cases  would  be  of  only  small  value  to  other  observers. 
The  faradic  coil  is  doomed  as  an  instrument  for  diagnosis,  although  its 
rapid  succession  of  impulses  and  relatively  high  voltage  must  not  be 
lost  sight  of  in  designing  a  successor.  The  galvanic  battery  or  its 
equivalent  will  probably  survive,  as  the  continuous  current  lends  itself 
to  exact  measurement.  The  customary  record  of  milliamperage  alone, 
without  taking  into  account  voltage  or  resistance,  is,  however,  almost 
worthless;  to  this  subject  I  shall  return  later  when  discussing  condenser 
discharges.  Even  if  accurately  controlled,  the  continuous  current 
cannot    enable    us    to    explore    the    whole    diagnostic    field    which   lies 
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beyond  the  range  of  ordinary  faradism,  for  in  it  are  many  fine  shades 
of  abnormality  which  call  for  great  range  and  accuracy  in  the  instru- 
ments used  to  detect  them. 

The  object  of  the  foregoing  remarks  has  been  to  show  that,  up  to 
very  recently,  the  first  essential  to  the  placing  of  electro-diagnosis  on 
a  sound  footing  has  been  absent.  The  use  of  precise  instruments  in  an 
agreed  manner  to  secure  definite  and  readily  recognizable  results  is  a 
condition  of  scientific  progress.  The  experience  of  one  man,  however 
learned,  is  never  sufficient  to  establish  a  new  truth  unless  the  phenomena 
on  which  he  bases  his  deductions  can  be  reproduced  and  confirmed  by 
his  confreres.  The  advent  of  the  condenser  system  of  nerve-testing 
enables  us  for  the  first  time  to  fulfil  approximately  these  requirements. 

Let  it  be  said  at  once  that  this  system  introduces  no  entirely  new 
principle.  A  condenser  may  be  regarded  as  a  means  of  storing  a 
definite  quantity  of  continuous  current,  as  one  might  store  water  in  an 
elevated  reservoir.  If  we  imagine  a  series  of  reservoirs  of  increasing 
size,  containing  fluid  at  the  same  level,  and  all  having  outlet  pipes  of 
the  same  bore,  it  will  be  obvious  that  the  time  taken  by  each  to  empty 
— to  discharge  itself — will  be  determined  solely  by  its  size  or  "  capacity." 
In  the  case  of  condensers  the  material  of  the  discharging  circuit  takes 
the  place  of  the  pipes,  and  the  resistance  of  this  material  is  the  equiva- 
lent of  their  bore.  That  is  to  say,  so  long  as  the  conditions  in  the 
discharging  circuit  do  not  vary,  the  length  of  time  taken  by  various 
condensers  to  empty  themselves  is  proportional  to  their  size.  When 
the  resistance  and  the  discharging  circuit  remain  constant  the  amount 
of  energy  flowing  in  that  circuit  at  any  given  instant  is  always  the 
same,  no  matter  what  the  size  of  the  condenser  may  be,  but  the  larger 
the  condenser  the  longer  the  flow  will  last.  If  the  resistance  is  dimin- 
ished the  flow  of  current  is  greater,  but  lasts  for  a  proportionately 
shorter  time.  A  condenser,  A,  twice  the  size  of  another  condenser,  B, 
may  give  double  the  amount  of  current  for  the  same  length  of  time, 
or  give  the  same  amount  of  current  for  double  the  time.  It  cannot, 
under  any  circumstances,  give  an  impulse  lasting  double  the  length  of 
time  and  simultaneously  an  increased  quantity,  for  such  a  thing  would 
in  effect  be  creation  of  energy. 

The  method  of  condenser  nerve-testing  worked  out  by  the  late 
Dr.  Lewis  Jones  is  based  primarily  on  time  values.  He  chose  a  fixed  or 
standard  potential — 100  volts — and  assumed  that  the  body  resistance  was 
always  in  the  neighbourhood  of  1,000  ohms,  and  then  selected  twelve 
condenser  capacities  so  graded  that  their  discharges  ranged  in  length 
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from  5jiuo  sec.  to  ^i_  sec.  (see  table).  By  a  device  which  I  need 
not  now  detail,  he  secured  a  further  three  grades  of  T^D  sec,  ^  sec-> 
and  ^ij  sec.  He  found  that  many  muscles  which  responded  well  to 
faradism  were  indeed  not  normal,  and  that  those  irresponsive  to  it 
showed  wide  differences  in  the  length  of  the  condenser  impulses  which 
were  required  to  excite  them.  This  time  standard  has  been  criticized 
on  the  ground  that  not  only  were  longer  impulses  necessary  to  excite 
injured  muscles  but  larger  condensers,  and  that  it  was  impossible  to 
say  which  factor  was  the  more  important.  This  criticism  displays 
confusion  of  thought,  for  the  larger  condensers,  as  it  were,  use  up 
their  largeness  solely  in  maintaining  their  flow  of  current  for  a  longer 
period . 
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The  system  of  reckoning  degrees  of  injury  in  muscles  by  determining 
the  length  of  condenser  impulse  necessary  to  excite  them  is  free  from 
fallacy  only  so  long  as  the  voltage  and  resistance  remain  constant.  The 
former  factor  is  easily  controlled  ;  the  latter  is  subject  to  some  variation. 
Lewis  Jones's  assumption  of  a  body  resistance  of  1,000  ohms  holding 
good  approximately  for  all  condenser  impulses  has  not  been  confirmed 
bv  experience.  In  practice,  however,  it  is  nearly  always  possible  to 
achieve  a  minimum  resistance,  which  does  not  differ  greatly  between 
one  person  and  another,  by  first  soaking  the  limb  in  hot  water  (or 
applying  hot  fomentations)  and  then  rapidly  running  up  to  high  con- 
denser numbers.  After  several  long  impulses  have  been  thus  discharged 
a  rest  of  one  minute  is  given  to  the  muscle.  One  then  works  backward 
until  the  shortest  impulse  is  arrived  at  which  will  cause  an  ascertainable 


1  Reproduced  from  Lewis  Jones's  original  paper,  Proc.  Boy.  Soc.  Med.,  1913,  vi  (Electro- 
Therap.  Sect.),  pp.  49-59. 
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contraction.  At  the  Cambridge  Hospital,  the  reaction  of  the  muscle 
is  recorded  in  a  kind  of  shorthand — thus  :  "  Tibialis  anticus,  No.  10, 
L.J.S.,  100."  The  initials  indicate  "Lewis  Jones  scale,"  and  the 
number  refers  to  the  particular  stud  on  the  Lewis  Jones  instrument. 
These  numbers  have  been  attacked  as  "meaningless."  On  the  contrary, 
their  meaning  is  most  precise.  Written  at  full  length,  No.  10  means 
that,  under  certain  standard  conditions,  subsequently  to  be  detailed,  the 
particular  muscle  investigated  requires  the  impulse  from  a  condenser 
having  a  capacity  of  0'66  microfarad,  charged  at  a  potential  of  100 
volts.  The  universal  use  of  the  numbers  1  to  15,  so  far  from  being 
confusing  and  unscientific,  on  the  other  hand,  would  compel  that  very 
standardization  of  instrument  and  uniformity  of  method  which  have 
been  hitherto  so  conspicuously  lacking,  which  it  is  the  chief  object 
of  this  paper  to  advocate. 

The  original  Lewis  Jones  instrument  for  diagnosis  charged  and 
discharged  its  condensers  by  means  of  a  metronome.  The  muscular 
contractions  which  it  was  possible  to  produce  were  therefore  limited 
to  a  series  of  single  twitches  similar  to  those  produced  by  making  or 
breaking  a  continuous  current.  Now  it  is  well  known  that  in  the  old 
system  of  nerve-testing  the  response  to  coil  currents  sometimes  returns, 
while  that  to  battery  currents  still  remains  feeble.  In  coil  current  we 
have  the  effect  of  summation  of  stimuli,  due  to  the  rapid  discharge  into 
the  muscle  of  a  succession  of  impulses  at  a  high  voltage.  In  the  case 
of  a  coil  none  of  the  factors  concerned  can  be  measured.  In  the  modi- 
fication of  the  Lewis  Jones  instrument  which  I  have  introduced,  any 
number  of  impulses  can  be  produced  between  1  and  20  per  second  or 
more,  20  being  the  minimum  number  to  produce  tetanization.  This 
number  is  recorded,  the  nature  of  the  individual  impulse  is  under  control, 
and  the  voltage  is  known.  Thus  an  exact  record  can  be  made  of  the 
condition  of  a  test.  I  have  not  yet  seen  a  muscle  which  would  respond 
to  faradism  which  would  not  respond  to  tetanizing  condenser  discharges 
at  100  volts.  If  such  should  occur,  however,  I  have  little  doubt  but 
that  it  would  respond  at  some  potential  between  that  and    J00. 

In  order  to  obtain  discharges  of  a  longer  duration  than  .,',,,  sec, 
Lewis  Jones  used  his  last  three  studs  over  again  at  a  voltage  of  200, 
and  through  a  resistance  of  5,000  ohms.  The  modified  instrument 
which  I  have  mentioned  was  constructed  some  months  ago,  and  is 
arranged  to  make  this  transfer  automatically,  three  extra  studs  being 
added  for  the  purpose.  Although  this  is  convenient,  it  is  accomplished 
at  a  sacrifice  of  flexibility,  and  I  propose  having  it  altered  so  that   any 


6  Hernaro an- Johnson :    The   Use  of  Condensers 

voltage  may  be  used  on  any  stud,  and  also  a  definite  resistance  thrown 
in  wherever  desired.1 

This  may  seem  at  first  sight  a  contradiction  of  what  I  have  said 
with  regard  to  standardization,  but  it  must  be  remembered  that  we 
are  not  yet  certain  about  our  standards  in  all  cases.  My  own  experience 
is  practically  confined  to  the  upper  and  lower  extremities.  In  the  arm 
a  standard  voltage  of  100  gives  excellent  results  in  diagnosis  and  pro- 
gnosis. In  the  lower  limb  the  same  voltage  has,  on  the  whole,  been 
satisfactory,  but  anomalies  have  been  encountered.  Major  Bailey,  of 
Brighton,  informs  me  that  he  has  had  several  cases  involving  the  facial 
muscles  and  the  tongue,  and  that  he  has  had  to  adopt  a  lower  charging 
potential  in  order  to  obtain  good  results.  The  converse  appears  to  be 
sometimes  the  case  in  the  lower  limb,  and  we  may  perhaps  have  to 
adopt  a  standard  voltage  of  125  or  150  in  testing  thigh  and  leg  muscles. 
Meanwhile  the  original  100  volts  may  be  regarded  as  entirely  satis- 
factory in  the  upper  extremity. 

So  far  I  have  dealt  with  the  standardization  of  the  instruments  used 
in  electro-diagnosis.  That  they  should  be  employed  in  a  similar  manner 
if  the  results  obtained  by  one  observer  are  to  be  compared  with  those 
of  another  is  a  matter  of  equal  importance.  Complete  uniformity  is 
perhaps  too  much  to  hope  for,  but  at  least  any  method  adopted  should 
be  simple  enough  to  permit  of  its  being  accurately  carried  out  from 
a  written  description  only.  The  following  procedure  is  used  at  the 
Cambridge  Hospital  : — 

(1)  The  Electrodes. — Bectangular  pads  are  used,  2  in.  by  1  in., 
which  are  moistened  with  tap-water.  Both  electrodes  are  placed  on 
the  muscle  under  examination,  one  on  the  motor  point  and  one  else- 
where. When  possible  they  are  pressed  flat  on  the  skin ;  but  in  some 
cases,  as  with  the  extensors  of  the  thumb,  when  these  are  very  feeble, 
it  is  necessary  to  pinch  the  muscles  up  between  the  electrodes  in  order 
that  their  faint  contraction  may  not  be  obscured  by  spreading  of  the 
necessarily  powerful  impulse  used  to  excite  them. 

(2)  Preparation  of  the  Patient. — The  application  of  moist  heat  has 
already  been  mentioned  as  helping  to  reduce  skin  resistance.  It  is  also 
often  necessary  for  another  reason — namely,  that  the  excitability  of 
a  muscle  is  much  reduced  by  cold.  The  patient  himself  should  be 
fresh,  so  that  the  morning  is  usually  the  best  time  for  an  investigation. 

*  The  modified  Lewis  Jones  instrument,  fully  equipped  with  all  the  devices  found  useful 
by  the  author,  has  been  placed  on  the  market  by  Messrs.  W.  Watson  and  Sons,  196,  Great 
Portland  Street,  W. 
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If  a  muscle  is  obviously  over-stretched,  as  by  uncorrected  foot-drop  or 
wrist-drop,  it  should  be  given  a  few  days'  rest  in  a"  relaxation  splint  " 
before  a  test  is  made.  When  such  relaxation  is  not  possible  owing  to 
adhesions  or  contractions,  the  prognosis  is  often  less  unfavourable  than 
might  appear  from  the  nature  of  the  condenser  reactions. 

It  will  be  noted  that  the  attempt  to  formulate  a  standardized  elec- 
trical procedure  presents  one  point  of  theoretical  weakness — the  factor 
of   indeterminate  resistance.      Nevertheless,  in  practice  this  does  not 


Hernaman-Johnson's  modification  of  the  Lewis  Jones  condenser  set,  with 
voltmeter  and  rheostat  to  charge  condensers  at  any  voltage  between  25  and  200. 
Also  speed  regulator  to  give  any  number  of  revolutions  between  1  and  30  per 
second,  and  speed  recorder.     The  patient's  circuit  is  earth-free. 


seem  seriously  to  affect  the  comparability  of  results,  the  reason  being 
that  the  utmost  care  is  taken  always  to  give  any  suspected  muscle  the 
best  possible  chance.  To  borrow  a  legal  analogy,  we  assume  that  it 
is  innocent  until  the  most  careful  investigation  has  proved  it  guilty. 
An  account  of  the  uses  of  condensers  in  nerve-  and  muscle-testing 
would  not  be  complete  without  a  reference  to  the  use  of  the  continuous 
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current.  For  our  present  purpose  a  battery  yielding  a  constant  current 
at  100  volts  may  be  conceived  of  as  adding  to  our  series  of  condensers 
one  of  infinite  capacity  and  consequently  of  infinite  duration  of  impulse. 
But  an  impulse  lasting  only  2  Jo  sec-  a^  100  volts  is  already  somewhat 
painful  ;  so  that  we  cannot,  in  fact,  use  such  a  voltage  for  continuous 
current  testing,  but  must  at  least  cut  it  in  half.  A  muscle  contracts 
when  a  galvanic  current  is  "broken,"  but  the  factors  concerned  elude 
definite  measurement.  The  conditions  under  which  the  excitation  at 
"  make  "  is  produced  are,  however,  capable  of  being  accurately  recorded. 
As  the  test  is  at  present  carried  out  only  the  milliamperage  is  stated, 
with  perhaps  the  size  of  the  pad.  But  it  is  also  necessary  to  know  the 
voltage,  as  the  electric  pressure  required  to  drive  a  given  milliamperage 
through  the  skin  will  vary  a  good  deal,  according  to  the  resistance  of 
the  latter.  If  we  wish  to  reproduce  the  conditions  of  a  given  test, 
we  must  devise  a  means  of  controlling  the  variable  factor — i.e.,  the 
body  resistance.  This  can  be  done  by  choosing  a  standard,  say  2,000 
ohms,  and  always  bringing  the  total  resistance  of  the  current  up  to  this 
figure  by  means  of  an  adjustable  rheostat.  Perhaps  in  future  it  may  be 
found  possible  to  apply  some  analogous  arrangement  to  standardize  the 
resistance  in  the  case  of  condensers.  The  use  of  the  continuous  current 
in  a  scientifically  accurate  manner  offers  a  field  for  further  research. 

In  the  absence  of  a  professed  neurologist  at  Aldershot,  I  was  called 
upon  very  early  in  the  War  to  give  what  assistance  I  could  in  the 
diagnosis  and  treatment  of  nerve  injuries.  The  Lewis  Jones  apparatus, 
although  then  obtainable  only  in  a  somewhat  crude  form,  appealed  to 
me  as  likely  to  afford  more  exact  information  than  coil  and  battery 
testing,  and  I  requisitioned  one  for  this  electrical  department.  At  that 
time  there  existed  practically  no  data  as  to  the  meaning  of  condenser 
reactions  in  nerve  injury,  some  observations  in  connexion  with  infantile 
paralysis  having  alone  been  published.  In  seeking  to  build  up  a  system 
by  which  condenser  reactions  might  be  made  of  practical  help  in 
military  work  it  was,  of  course,  necessary  to  have  some  sort  of  working 
hypothesis.  The  one  chosen  was  to  this  effect :  that  when  a  muscle 
needed  very  long  condenser  discharges  to  excite  it  the  motor  nerve  was 
cut,  or  so  injured  or  involved  in  fibrous  tissue  as  to  be  completely 
blocked  ;  and  that  when  medium  discharges  were  required  a  minor 
degree  of  trauma  had  occurred.  It  was  further  assumed  that  when  the 
condenser  reactions  improved  month  by  month,  recovery  was  taking 
place,  even  in  the  continued  absence  of  voluntary  movement  ;  and  that 
when  these  reactions   did   not   so  improve,  the  prognosis,  apart  from 
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operation,  was  bad.  These  assumptions  had  proved  very  useful,  and, 
subject,  it  is  true,  to  numerous  exceptions  and  qualifications,  have  in  the 
main  been  borne  out  by  seventeen  months'  experience. 

I  need  hardly  say  that  it  is  not  possible  to  distinguish  between 
anatomical  and  physiological  block.  A  much  more  important  practical 
limitation  is  this.  It  is  not  possible  to  say  whether  a  block  actually 
exists  at  the  time  of  the  test.  All  that  can  be  definitely  stated  is  that, 
when  a  muscle  responds  only  to  No.  11  and  upwards — i.e.,  to  impulses 
lasting  5^77  sec.  or  longer — there  has  been  at  some  time  a  complete 
blockage  of  all  motor  impulses  for  some  considerable  period,  probably 
weeks. 

It  would  appear  that  when  a  motor  nerve  is  "  blocked  "  for  any 
length  of  time,  the  muscles  exclusively  supplied  by  it  undergo  certain 
changes  which  prevent  their  response  to  the  very  short  electrical  stimuli 
which  normally  excite  them.  If  the  change  in  the  electrical  excita- 
bility always  disappeared  coincidently  with  the  re-establishment  of  a 
path  for  motor  impulses,  it  would  be  highly  convenient  for  the  diagnos- 
tician. But  Nature  has  not  arranged  it  so.  It  is  quite  possible  for  the 
condenser  reactions  to  remain  stationary  during  the  healing  of  a  nerve, 
or  even  to  improve  somewhat,  and  then  actually  retrogress  with  the 
return  of  voluntary  power.  This  phenomenon  is  most  often  seen  after 
the  freeing  or  suturing  of  a  nerve.  I  have  only  once  seen  it  occur  in 
a  case  that  was  healing  spontaneously.  There  is  but  one  electrical 
phenomenon  which  I  think  may  prove  to  be  pathognomonic  of  complete 
blockage  existing  at  the  time  of  the  test.  When  the  condenser  number 
required  is  12  or  more,  and  when  the  contraction  of  the  muscle  falls  to 
zero  after  four  or  five  progressively  feebler  efforts,  operation  has  so  far 
shown  complete  severance  of  the  nerve  trunk.  The  non-occurrence  of 
this  phenomenon  is,  however,  no  evidence  against  severe  injury. 

The  fact  that  high  condenser  numbers  may  be  required  to  excite  a 
muscle  the  motor  nerve  of  which  is  far  advanced  towards  recovery 
might  at  first  sight  appear  seriously  to  invalidate  the  diagnostic  value 
of  such  reactions.  In  practice  this  is  not  the  case,  provided  that  the 
condenser  response  is  regarded  as  an  important,  but  not  exclusive, 
means  of  determining  the  broad  issue  as  to  whether  or  not  operative 
interference  is  desirable.  The  test  is  unreliable  at  any  less  period  than 
six  weeks  after  the  injury.  Faradic  response  usually  vanishes  in  a  week 
or  ten  days,  but  a  muscle  severed  from  its  motor  nerve  will  respond 
to  7  or  8,  condenser  scale,  just  after  it  has  lost  its  response  to  coil 
currents.     Eeactions  between  7  and  9  occurring  in  a  case  two  or  three 
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months  old  would  be  regarded  as  evidence  in  favour  of  possible 
spontaneous  recovery ;  but  if  found  at  the  end  of  a  fortnight  or  so  are 
just  as  likely  as  not  a  stage  in  the  downward  path  towards  12  and 
beyond.  A  case  of  gunshot  injury  near  the  elbow  which  I  saw  at  the 
Cambridge  Hospital  is  interesting  as  illustrating  this  point  :  The  patient 
was  sent  to  the  electrical  department  with  a  letter  saying  that  his 
wound  had  occurred  three  months  before.  There  were  no  sensory 
changes.  The  extension  of  the  forearm  responded  to  No.  9  condenser 
scale.  A  report  was  given  to  the  effect  that  the  musculo-spiral  was 
certainly  not  divided,  but  might  be  involved  in  fibrous  tissue.  Operation 
showed  a  completely  severed  nerve.  It  was  then  discovered  that  the 
wound  had  been  received  only  three  weeks,  not  three  months  previously. 
A  test  made  one  month  afterwards  showed  no  response  below  12. 

Most  patients,  however,  for  various  reasons  are  not  sent  to  the 
electrical  department  until  their  injury  is  two  or  three  months  old. 
Cases  showing  reaction  of  12  or  upwards  are  carefully  examined  for  any 
trace  of  voluntary  movement.  An  attempt  is  also  made  to  stimulate 
the  nerve  itself  above  the  lesion  when  this  is  anatomically  feasible. 
If  there  is  no  movement,  no  nerve  conduction,  and  also  complete 
interruption  of  sensory  impulses  operation  is  obviously  to  be  recom- 
mended, provided  the  surgical  conditions  permit  of  it.  Often,  however, 
the  sensory  path  is  still,  to  some  extent,  intact,  and  there  is  perhaps 
even  faint  conduction  in  the  nerve.  At  first  we  used  to  give  such  cases 
a  chance  of  recovery,  carefully  observing  and  treating  them  for  some 
months.  Nearly  all  have  had  eventually  to  be  operated  on  and  have 
shown  definite  involvement  of  the  nerve  in  scar  tissue.  Our  practice  is 
now  to  operate  unless  delay  is  advisable  -for  other  reasons,  such  as  the 
state  of  the  wound. 

When  the  reactions  are  between  8  and  10,  inclusive,  a  varying 
period  of  waiting  is  prescribed,  but  cases  which  show  no  detectable 
improvement  of  any  kind  in  two  months  should,  as  a  rule,  be 
operated  on. 

In  a  period  of  twelve  months  twenty-five  cases  were  recommended 
for  operation.  In  twenty-two  of  these  definite  injury  of  the  nerve  was 
found,  chiefly  in  the  form  of  involvement  in  fibrous  tissue.  In  two  the 
nerve  looked  healthy,  but  the  bullet  had  passed  close  to  it.  We  know 
that  in  the  case  of  muscles  they  may  appear  sound  and  yet  be  seriously 
damaged  within,  so  that  it  is  reasonable  to  assume  that  haemorrhages 
may  occur  within  a  nerve  without  altering  the  appearance  of  the  sheath. 
In  the  remaining  case  in  which  nothing  was  found  the  bullet  had  passed 
at  some  distance  from  the  nerve  trunk. 
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The  last  patient  referred  to  had  been  wounded  in  the  thigh ;  in 
another  somewhat  similar  case  the  patient  refused  operation,  and  after 
some  months  began  to  show  signs  of  recovery,  though  whether  this  will 
be  sufficient  without  surgical  interference  is  still  doubtful.  No  similar 
cases  have  occurred  in  the  upper  extremities.  This  makes  me  wonder 
if  the  standard  of  100  volts  is  sufficiently  high  for  use  in  the  lower 
limbs ;  only  further  experiment  and  observation  can  determine  this 
point. 

In  estimating  the  chances  of  recovery  without  operation  in  any 
given  case  I  endeavour  to  the  best  of  my  ability  to  take  all  factors 
into  consideration ;  but  the  fact  remains  that  my  opinion  is  based  very 
largely  on  the  condenser  reactions,  interpreted  in  the  light  of  what  has 
been  found  at  the  operation,  and  in  the  course  of  cases  in  which  for  some 
reason  an  operation,  though  recommended,  has  not  been  performed. 

It  is  worth  noting  that  musculo-spiral  injuries  have  been  very 
common  in  this  War,  that  in  many  of  them  electro-diagnosis  is  the 
only  method  of  investigation  open,  and  that  as  a  class  they  responded 
remarkably  well  to  operative  treatment — signs  of  voluntary  power 
sometimes  returning  within  five  months  after  secondary  suture,  and 
in  a  few  weeks  after  freeing  from  fibrous  adhesions. 

The  electro-therapeutist  should  attend  operations  on  nerves  when- 
ever possible,  not  only  for  the  purpose  of  seeing  for  himself  what  is 
found,  but  in  order  to  gain  further  information  by  direct  stimulation 
of  the  exposed  trunks.  This  procedure  might  well  in  itself  form  the 
subject  of  a  paper.  I  mention  it  only  to  call  attention  to  its  importance, 
and  to  point  out  that  the  standardization  of  the  currents  used  is  not  of 
less  importance  here  than  elsewhere. 

I  will  now  deal  very  briefly  with  the  treatment  of  nerve  injuries  in 
so  far  as  the  condenser  apparatus  is  applicable.  In  its  original  form 
only  a  succession  of  single  twitches  could  be  produced  in  a  muscle,  such 
as  are  obtained  by  making  and  breaking  a  continuous  current.  The 
modified  apparatus  to  which  I  have  referred  can,  if  necessary,  produce 
tetanizing  current,  and  this  current  causes  extraordinarily  little  skin 
feeling  relatively  to  the  amount  of  muscular  excitation,  even  when 
quite  small  pads  are  used.  As  the  individual  impulses  may  be  of  any 
length  up  to  J(7  sec,  the  tetanization  of  practically  any  muscle  is 
possible,  even  though  it  be  completely  cut  off  from  its  motor  nerves. 
Such  a  power  must  be  used  with  discretion,  but  when  electrical  stimu- 
lation is  desirable  at  all  rhythmical  tetanization  is  infinitely  superior  to 
treatment  by  what  are  popularly  known  as  galvanic  twitches. 
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The  careful  picking  out  of  the  individual  muscle  is  the  key  to  success 
in  a  large  number  of  cases,  and  is  often  neglected  because  it  requires  time 
and  skill.  Such  work  can  rarely  be  left  in  the  hands  of  a  lay  assistant. 
It  is  so  easy  on  the  one  hand  to  produce  over-fatigue  ;  or,  on  the  other, 
to  fail  in  provoking  all  the  required  movements.  I  have  watched  work 
of  this  kind  being  done.  I  have  seen  the  commission  of  almost  every 
kind  of  therapeutic  sin — including  stimulation  applied  ostensibly  for 
the  benefit  of  weakened  extensors,  which  succeeded  only  in  producing 
vigorous  contraction  of  their  normal  opponents  by  spreading  of  the 
strong  currents  employed.  If  the  stream  of  impulses  from  the  con- 
denser is  more  powerful  for  good  than  the  older  methods,  it  is  also, 
wrongly  used,  capable  of  doing  proportionately  greater  injury. 

Returning  once  again  to  the  question  of  diagnosis  and  prognosis, 
I  should  like  to  make  it  quite  clear  that  I  make  use  of  sen- 
investigations  so  far  as  my  knowledge  of  them  goes.  There  has,  I  think, 
been  a  tendency  of  late  to  give  electrical  reactions  a  very  secondary 
place.  Some  of  the  reasons  for  this  distrust  I  have  tried  to  point  out, 
and  at  the  same  time  to  show  that  most  failures  are  due  to  defective 
instruments  and  faulty  methods.  That  an  expert  neurologist  may 
get  along  quite  well  with  only  a  very  moderate  amount  of  electrical 
knowledge  may  be  conceded.  But  the  converse  is  also  true,  as  I  have 
proved,  at  any  rate,  to  my  own  satisfaction  and  that  of  the  surgical 
staff  of  the  Cambridge  Hospital.  The  perfect  physician  would,  no 
doubt,  combine  with  an  expert  knowledge  of  the  nervous  system 
a  complete  familiarity  with  electrical  principles  and  technique.  But 
such  prodigies  are  rare,  and  one  is  certainly  justified  in  asking  that 
nobody  should  speak  lightly  of  modern  electro-diagnosis  unless  he 
has  thoroughly  familiarized  himself  at  first  hand  with  the  technique 
employed,  and  the  results  obtained  by  someone  who  has  had  extensive 
experience  of  the  method  and  who  believes  in  its  value. 

In  bringing  this  paper  to  its  close,  I  venture  to  submit  for  con- 
sideration the  following  conclusions  : — 

(1)  Electrical  reactions  are,  and  must  remain,  important  in  dia- 
gnosis ;    they  cannot  conceivably  be  dispensed  with. 

(2)  The  older  methods  need  drastic  revision  in  regard  to  instru- 
ments, technique,  and  terminology. 

(3)  The    Lewis   Jones  condenser  instrument,  as    modified   to   give 
either  slow  or  rapid  impulses,  is  an  accurate  and  scientifically  standardized 
substitute  for  the  faradic  coil,  and  also,  in  the  great  majority  of  ca 
for  the  galvanic  current. 
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(4)  Regarding  nomenclature,  the  terms  "  faradic  response"  and 
"  reaction  of  degeneration"'  should  be  dropped  and  their  places  taken 
by  a  simple  statement  as  to  the  smallest  condenser  which  will  produce 
anv  appreciable  contraction  under  given  conditions. 

(5)  As  to  the  standard  to  be  adopted,  the  condenser  values  originally 
observed  by  Lewis  Jones  appear  to  do  very  well,  and  should  be  adhered 
to.  His  voltage  of  100  works  excellently  in  the  upper  extremities  : 
it  may  need  to  be  a  little  increased  as  regards  the  leg  and  decreased  for 
the  face.  The  rule  that  a  muscle  should  always  be  "  coaxed  "  to  do  its 
best — i.e.,  to  respond  to  the  shortest  possible  impulse — must  be  care- 
fully observed.  The  adoption  of  the  Lewis  Jones  values  would  enable 
muscle  reactions  to  be  designated  by  numbers,  and  thus  greatly  simplify 
reports. 

(6)  The  condenser  system  opens  no  royal  road  to  diagnosis  and 
prognosis.  It  requires  careful  technique,  and  must  be  intelligently 
applied  in  the  light  of  general  experience  and  a  review  of  all  the 
circumstances  of  the  individual  case.  However  perfect  the  method, 
much  will  always  depend  upon  "the  man  behind  the  gun." 
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DISCUSSION. 

Major  Feed  BAILEY  (Brighton)  :  The  "  condenser  "  method  is  hut  one  of 
the  various  devices  for  measuring  the  deviation  of  the  condition  of  a  muscle 
from  its  normal,  hut  by  it  we  believe  one  can  obtain  a  more  correct  estimation 
of  the  character  and  amount  of  that  deviation.  Before  its  introduction  we  were 
limited  to  the  use  of  the  constant  and  the  faradic  currents  as  testing  agents, 
and  these  for  various  reasons  (the  principal  of  which  were  that  the  impulses 
derived  from  the  constant  were  mucb  too  long,  and  those  from  the  faradic  not 
short  enough)  did  not  give  us  sufficiently  precise  information.  They  only 
enabled  us  to  say  that  a  given  muscle  was  normal,  or  the  subject  of  partial  or 
of  total  "reaction  of  degeneration" — three  very  indefinite  and  erratic  groups. 
Now  the  condensers  give  us  twelve  groups  (or  more),  and,  according  to  the 
group  we  place  it  in,  we  can  definitely  state,  by  a  numerical  method,  that  any 
given  muscle  deviates  to  a  given  degree  (which  may  be  represented  by  a 
numerical  fraction)  from  the  normal.  Thus,  if  we  term  a  normal  muscle  N, 
these  abnormal  muscles  may  be  represented  as  |,  |,  up  to  g^o.  just  as  an 
ophthalmic  surgeon  reckons  vision  as  f ,  tV,  up  to  g%,  and  so  on.  The  prin- 
ciple is  a  simple  one  :  we  have  merely  to  discover,  by  moving  certain  switches 
backwards  and  forwards,  the  smallest  electric  discharge  that  will  just  cause 
a  muscle  to  undergo  visible  contraction,  and  note  it  down.  For  quite  accurate 
working  (which,  however,  is  not  always  absolutely  essential)  the  required 
amount  of  electricity,  producing  a  lowest  initial  visible  contraction  of  the 
muscle,  should  be  obtained  (by  so  arranging  the  charging  voltage  and  the 
discharging  resistance)  from  the  loicest  (or  first)  stud  in  the  condenser  box. 
We  first  test  the  normal  muscle  on  the  sound  side  corresponding  to  the  defec- 
tive muscle  on  the  other ;  next,  with  the  conditions  of  charging  voltage  and 
resistance  unaltered,  we  test  the  affected  muscle  by  moving  forwards  and  back- 
wards the  condenser  studs  only,  thus  increasing  or  decreasing  the  capacities  of 
the  condensers  used  until  we  find  the  condenser  capacity  on  which  the  damaged 
muscle  first  visibly  contracts.  Then,  on  the  sound  side,  the  tibialis  anticus, 
flexor  sublimis  digitorum  or  interossei,  as  the  case  may  be,  are  reckoned  as  N 
(i.e.,  contracting  on  the  lowest  stud) ;  the  abnormal  muscles  on  the  affected 
side  may  be  compared  with  it,  as  ^  (if  on  sixth  stud)  or  ^o  (eighth  stud),  which 
may  be  considered  equivalent  to  degrees  of  partial  reaction  of  degeneration ; 
or  as  4^0,  eNo.  t^o.  (tenth,  eleventh,  or  twelfth  stud),  equal  to  increasing  degrees 
of  deviation  from  normal,  corresponding  to  varieties  of  total  reaction  of  degene- 
ration. This  is  a  correct  and  scientific  method,  and  signifies  a  simple  and  easily 
understandable  fact — namely,  that  if  a  normal  tibialis  anticus's  initial  contrac- 
tion is  produced  by  a  particular  type  of  discharge  lasting  for  a  certain  measured 
period  of  time  (the  exact  period  does  not  matter),  which  we  may  term  N,  then 
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the  same  type  of  discharge  in  all  respects,  except  the  length  of  time  it  lasts — 
which,  for  example,  we  will  say  is  twenty  times  as  long — causes  the  initial 
visible  contraction  in  the  abnormal  muscle,  which  would  be  consequently 
written  down  as  oV  To  obtain  the  normal  initial  contraction  on  the  first 
condenser  stop  requires  a  variable  voltage  for  condenser  charging  and  a  variable 
resistance  for  discharging,  because  normal  muscles  may  vary  greatly  in  their 
irritability,  and  the  skin  resistance  is  also  very  variable.  My  apparatus  has 
a  charging  voltage  which  rises,  by  25  volts,  from  0  to  225  volts,  and  a  resist- 
ance (which  may  be  added  to  the  skin  resistance),  rising  by  1,000  ohms  at  a 
time,  from  0  to  10,000  ohms.  "With  this  apparatus  the  charging  voltage  and 
the  resistance  to  the  discharge  can  be  altered  quite  rapidly  until  the  normal 
standard,  N,  is  reached  with  the  normal  muscle.  (It  was  made  partly  by 
Leslie  Miller  and  partly  by  Magnus  Yolk  and  Alderton,  of  Portland  Street, 
Brighton,  under  my  instructions.)  It  is  Lewis  Jones's  original  condenser 
apparatus  modified. 

On  January  17,  1913,  Dr.  Lewis  Jones  read  before  the  Electro-Therapeutical 
Section  of  this  Society  a  paper  on  the  use  of  condenser  discharges  in  muscle- 
testing,  and  exhibited  a  condenser  apparatus  for  estimating  "reaction  of  degene- 
ration "  in  muscles  ;  he  claimed  greater  accuracy  for  the  condenser  tests,  as 
compared  with  former  methods,  and  gave  a  general  explanation  of  the  method 
of  working.  He  used  a  constant  charging  potential  of  100  volts  to  charge  his 
condensers,  the  resistance  to  the  discbarge  being  only  that  of  the  body, 
estimated  at  about  1,000  ohms.  His  box  possessed  twelve  gradually  increasing 
condenser  capacities  ;  the  smallest  one,  with  his  constant  voltage  and  the  normal 
body  resistance,  would  give  an  initial  visible  contraction  with  an  ordinary 
healthy  muscle.  The  muscles  he  had  been  testing  would  be  ordinary  muscles 
such  as  the  flexor  sublimis  digitorum  in  the  arm  or  the  tibialis  anticus  in  the 
leg ;  also  for  these  ordinary  muscles  lie  found  that  (with  his  twelve  capacities), 
if  a  particular  muscle  would  only  initially  visibly  contract  on  the  highest 
capacity,  it  was  in  the  condition  generally  known  as  "  total  reaction  of  degene- 
ration." Xow  there  arise  two  arguable  questions  in  reference  to  Dr.  Lewis 
Jones's  deductions  :  the  first  is  whether  all  voluntary  muscles  in  the  body  do 
react  in  the  same  way  as  the  muscles  he  selected;  the  second  is  whether  the 
skin  resistance  is  a  constant.  Dr.  Lewis  Jones  found  in  practice  that  even 
ordinary  muscles  under  certain  conditions  of  extreme  degeneration  would  not 
contract  even  to  his  highest  condenser  capacity.  So,  to  overcome  this  diffi- 
culty, he  very  much  increased  the  resistance  through  which  the  condenser 
discharged  by  adding  a  resistance  of  5,000  ohms,  and  in  order  to  make  up 
for  the  loss  in  strength  which  this  entailed,  he  doubled  his  charging  voltage 
to  200  volts.  Under  these  changed  conditions  he  found  that  some  of  these 
very  seriously  damaged  muscles  could  be  made  to  contract  to  the  three  lowe-t 
capacities  of  his  condenser,  but  some  did  not.  Since  then  various  difficulties 
have  arisen,  and  more  particularly  it  has  been  discovered  that  certain  muscles. 
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such  as  the  foot  muscles,  with  his  original  charging  voltage  and  original  body 
resistance,  do  not  contract  to  the  lowest  capacity  of  the  condensers  ;  conse- 
quently one  has  to  start  at  a  different  capacity  as  representing  the  normal  in 
these  muscles.  Also  certain  muscles,  particularly  of  the  face  and  tongue,  are 
so  highly  sensitive  that  they  always  contract  to  the  lowest  capacity,  as  usually 
charged  and  discharged,  and  they  would  in  all  probability  contract  to  capacities 
much  smaller.  To  overcome  these  difficulties  I  had  the  charging-box  I  now 
exhibit  constructed,  which  by  a  shunt  arrangement  gives  charging  voltages  in- 
creasing by  25  volts  to  225  volts,  and  the  discharging  resistance  box,  by  which 
resistances  of  1,000  ohms  can  be  successively  introduced,  so  that  a  final  resist- 
ance (when  added  to  the  1,000  ohms  body  resistance)  of  11,000  ohms  can  be 
obtained.  These  boxes,  with  the  original  box  of  condensers  and  the  metronome 
interrupter,  complete  the  apparatus  necessary  for  testing  abnormality  in  muscle. 
Taking  any  muscle,  say  an  abnormal  tibialis  anticus,  the  first  thing  is  to  test 
its  normal  fellow  on  the  opposite  side  and  to  obtain  an  initial  visible  contrac- 
tion from  the  lowest  or  lowTest  but  one  condenser  capacity  with  a  certain 
voltage  and  resistance — i.e.,  such  a  contraction  that,  by  decreasing  the  voltage 
by  25  volts,  the  muscle  ceases  to  give  a  result.  We  have  now  a  normal 
starting  point  for  the  tibialis  anticus  of  the  individual ;  if  the  perfectly  healthy 
muscle  gives  its  contraction  under  these  conditions,  then  the  opposite  damaged 
muscle  (if  it  were  in  a  condition  equivalent  to  total  reaction  of  degeneration) 
would  only  contract  on  a  very  high  condenser  capacity.  Again,  in  a  patient 
suffering  from  facial  paralysis,  should  an  attempt  be  made  to  test  the  facial 
muscles  by  the  original  Lewis  Jones's  method — that  is,  with  100  volts  charging 
voltage — it  is  found  that,  at  an  early  stud  of  the  condensers,  the  discharge  is  so 
painful  that  the  examination  cannot  be  finished.  Should,  however,  the  con- 
densers be  used  with  a  charging  voltage  of  50  volts  only,  with,  if  necessary,  an 
increased  resistance  inserted,  then  on  the  unparalysed  side  of  the  face  the 
normal  for  the  healthy  muscles  can  be  readily  obtained  on  the  lowest  condenser, 
and  it  is  quite  easy  to  test  the  facial  muscles  on  the  damaged  side  and  obtain 
the  correct  comparison  with  the  normal. 

As  another  example  of  its  use  I  would  refer  to  a  case  brought  to  me  from 
the  Indian  Hospital  in  which  a  piece  of  shrapnel  was  believed  to  have  severed 
or  severely  damaged  the  right  hypoglossal  nerve.  The  patient  had  various 
interesting  symptoms.  He  had  sensory  paralysis  of  the  right  palate  and 
pharynx  with  paralysis  of  the  right  vocal  cord,  unequal  pupils,  the  larger  being 
on  the  left,  and  unequal  palpebral  fissures.  There  was  great  wasting  of  the 
right  side  of  the  tongue.  The  question  put  for  decision  was  the  presence  or  not 
of  the  reaction  of  degeneration  of  the  right  tongue  muscles.  Now,  the  tongue 
is  very  sensitive  to  pain,  and  as  there  is  on  the  tongue  practically  no  skin 
resistance,  it  would  be  quite  impossible  to  test  with  the  ordinary  condensers 
at  100  volts.  But,  by  using  the  condensers  with  only  25  volts  charging  voltage, 
and  interposing  a  resistance  of  10,000  ohms,  I  obtained  a  condenser  discharge 


Surgical  Section  17 

with  which  the  muscles  on  the  left  {normal)  side  of  the  tongue  gave  the  initial 
visible  contraction  on  the  lowest  but  one  of  the  condensers.  This  was  the 
normal  react  ion  of  the  patient's  tongue  muscles.  Applying  this  test  to  the  right, 
or  paralysed  side,  it  was  found  that  the  initial  visible  contraction  did  not  occur 
until  No.  12  stud,  the  largest  condenser  capacity  in  the  box,  was  reached.  The 
reaction  was  labelled  tiju  ar>d  explained  as  equal  to  an  advanced  total  reaction 
of  degeneration. 

Dr.  Lewis  Jones  originally  stated  that  the  condenser  method  allowed  a 
ready  recognition  of  twelve  different  degrees  of  muscular  excitability  (instead 
of  the  three  grades  —  normal,  partial  reaction  of  degeneration,  and  total 
reaction  of  degeneration),  and  under  his  conditions  as  to  changing  voltage 
and  discharging  resistance  that  the  discharge  duration  of  these  condenser 
capacities  varied  from  2T000  sec.  up  to  200  sec.  It  is  evident  that  the 
variations  of  the  length  of  the  wave,  if  the  wave-length  of  tbe  lowest  con- 
denser  be  taken  as  the  unit,  are  from  1  up  to  120  (1,  1|,  3,  4,  5,  8,  15, 
20,  30,  40,  60  and  120),  so  that  the  method  of  estimating  by  a  fraction 
of  N  is  a  permissible  one.  The  point  which  I  wish  to  impress  is  that 
for  very  accurate  diagnosis  the  first  thing  is  to  find  the  discharge  wave- 
length which  will  cause  the  initial  visible  contraction  in  the  corresponding 
healthy  muscle,  preferably  of  the  patient,  or  (not  so  good,  of  course)  of 
another  individual.  Taking  that  as  N,  if  the  unsound  is  labelled,  for 
example,  1  ^77,  we  infer  that  the  damaged  muscle  has  depreciated  to  an  extent 
which  makes  it  only  xloth  as  irritable  as  a  normal  muscle,  and  from  this 
we  can  form  an  opinion  as  to  the  damage  the  nerve  supplying  the  muscle  has 
sustained. 

Condenser  testing  is  only  one  of  the  helps  to  diagnosis  of  nerve  injuries  ; 
the  estimation  of  sensory  abnormalities  is  extremely  important,  of  course,  if 
the  nerve  is  in  part  sensory.  But  sensory  tests  may  absolutely  fail  in  cases 
of  malingering  or  the  like,  or  in  cases  where  it  is  impossible  to  obtain  the 
co-operation  of  the  patient,  which  has  happened  several  times  at  the  Indian 
Hospital.  The  estimation  of  the  loss  of  epicritic  sensibility  is  the  most 
valuable  of  the  sensory  tests,  and  yet  one  sees  quite  frequently  an  attempt  to 
estimate  loss  of  sensation  by  pressing  with  a  pencil  point  or  a  finger.  Shorten 
has  pointed  out  how  easily  epicritic  sensory  deviations  may  be  overlooked. 
Of  course,  only  cotton-wool  or  a  camel-hair  paint-brush  should  be  used,  for 
deep  sensibility  may  be  comparatively  easily  elicited  in  quite  severe  nerve 
lesions  by  any  pressure  or  movement  in  the  slightest  degree  excessive,  and 
deep  sensibility  is  carried  not  by  the  ordinary  nerves,  such  as  ulnar,  median, 
or  the  like,  but  by  nerve-fibres  running  with  the  vessels,  and  so  its  presence 
may  quite  easily  lead  to  diagnostic  error. 

Dr.  Cumberbatch,  of  St.  Bartholomew's  Hospital,  who  worked  with 
Dr.  Lewis  Jones  from  the  beginning,  has  advanced  various  criticisms  on 
Captain   Hernanian-Johnson's  and  on  Dr.  Lewis  Jones's  conclusions  as  to   the 
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accuracy  of  condenser  -work  and  its  value,  by  suggesting  that  we  must  consider 
the  question  that  large  condenser  capacities  give  not  only  discharges  of  longer 
wave-lengths  but  also  stronger  stimuli.  One  does  not  quite  follow  this 
criticism  ;  as  most  observers  seem  to  agree  that  the  height  of  the  peak  of  the 
wave  remains  always  the  same  so  long  as  the  charging  voltage  and  the 
discharging  resistance  do  not  vary,  whatever  the  capacity  of  the  condenser. 
It  is  only  the  length  of  the  wave  that  alters.  One  wonders  whether  anomalous 
results  may  not  be  due  to  the  fact  that  the  skin  resistance,  which  has  been 
supposed  to  be  constant,  but  which  on  the  contrary  is  variable,  has  not 
been  reduced  to  its  lowest  limit  by  heat,  diathermy,  saline  soaking,  &c,  as 
Hernaman-Johnson  showed  to  be  necessary.  Dr.  Lewis  Jones  supposed  that 
the  skin  resistance  to  small  condenser  currents  did  not  vary.  Observers  are 
now  agreed  that  this  resistance  is,  to  a  certain  extent,  variable.  The  most 
favourable  way  of  getting  rid  of  the  factor  of  variability  is  to  add  a  large 
constant  resistance  so  that  the  component  resistance  of  the  variable  and 
constant  resistances  would  exhibit  a  very  small  variability.  My  own  experience 
is,  that  to  obtain  the  most  accurate  results,  it  is  good  to  start  by  putting  in  as 
large  an  extra  resistance  as  possible,  and  then  to  increase  the  charging  voltage 
until  the  first  visible  contraction  of  the  muscle  is  seen  on  the  lowermost 
condenser  capacity.  Under  these  conditions  I  do  not  think  the  discharges  of 
the  various  sizes  of  condenser  would  vary  in  strength  but  would  merely  vary 
as  to  length.  Dr.  Lewis  Jones's  original  statement  was  that  "  the  character  of 
the  wave  of  discharge  of  a  condenser  is  well  defined ;  it  is  determined  by  the 
resistance  through  which  the  discharge  takes  place  and  by  the  capacity  of 
the  condenser  ;  its  height,  but  not  its  duration  is  determined  by  the  potential 
at  which  the  condenser  is  charged  ;  when  the  charging  voltage  is  constant  and 
the  resistance  of  the  circuit  is  constant,  the  waves  of  discharge  become  longer 
as  the  capacity  used  becomes  greater,  and  this  view  evidently  holds  good  when 
the  resistance  is  sufficiently  great  and  the  charging  potential  is  large  enough  to 
produce  the  muscle  contraction." 

One  of  the  results  of  greatest  value,  in  using  the  condensers,  is  that  by 
them  we  are  able  to  test  from  time  to  time  the  muscles  supplied  by  a  certain 
nerve,  as  to  whether  their  reactions  show  improvement  or  the  reverse. 
To  give  an  example  of  a  case  which  depends  somewhat  on  these  factors  : 
A  Canadian  soldier,  who  was  a  good  baseball  player,  was  watching  a  game  of 
baseball  and  the  ball  trundled  to  his  feet.  He  took  up  the  ball  and  threw 
it  back  to  the  players.  It  is  well  known  that  the  baseball  pitchers  can 
produce  extraordinary  effects  with  the  ball,  making  it  (just  as  in  slicing  and 
pulling  at  golf)  describe  curves  in  the  air,  and  the  necessary  muscular  action 
must  be  extremely  violent  for  the  moment.  In  this  case,  as  his  Canadian 
doctor  told  him,  "  his  muscles  were  too  strong  for  his  bones,"  and  the  humerus, 
in  the  act  of  pitching,  sustained  a  long  fracture.  He  left  for  England  the  next 
day  ;    on  board  ship  the  surgeon  attending  him   discovered  paralysis  of  the 
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musculo-spiral  nerve ;  when  he  arrived  at  the  Military  Hospital  in  Brighton  he 
was  brought  up  to  be  tested.  The  muscles  supplied  by  the  musculo-spiral  in 
the  forearm  reacted  to  No.  7  stud  of  the  condenser  box,  that  is,  what  was. 
equivalent  to  "  partial  reaction  of  degeneration."  Although  the  history  was 
definite  that  the  onset  of  the  paralysis  was  quite  soon  after  the  humerus  was 
broken,  the  question  arose  whether  the  nerve  had  been  severely  contused  or 
whether  it  had  been  torn  across.  It  was  evidently  a  case  of  waiting  to  see 
whether  improvement  or  the  reverse  took  place.  In  fourteen  days  the  lower 
portion  of  the  triceps  had  improved  nearly  to  normal,  but  the  extensor  muscles 
in  the  forearm  remained  much  as  before  ;  three  wTeeks  later  the  lower  head  of 
the  triceps  was  quite  normal,  while  the  extensor  muscles  now  only  responded 
on  No.  5  stop,  that  is,  they  were  getting  distinctly  worse.  Under  these 
circumstances  advice  was  given  that  it  was  advisable  to  cut  down  on  the  nerve 
and  find  out  its  condition. 

I  have  used  the  condensers  in  the  treatment  of  nerve  cases.  I  began  by 
using  a  mercury  interrupter,  such  as  is  used  for  X-ray  work.  This,  however, 
was  too  fast,  and  it  appeared  from  personal  experience  that  rapidly  repeated 
condenser  discharges  are  themselves  rather  painful.  It  occurred  to  me  that 
the  ordinary  testing  metronome  interrupter,  causing  a  simple  contraction 
followed  by  rest,  would  be  quite  suitable  for  treatment — the  essence  of  electric 
treatment  is  to  exercise  a  particular  muscle  and  give  ample  rest  between 
contractions.  It  is  extremely  important  in  all  electric  treatment  that  health// 
muscles  should  not  be  caused  to  contract.  I  consider  that  the  greater  portion 
of  electric  treatment  as  carried  out  by  nurses,  masseurs,  and  others  is,  in 
all  probability,  much  more  harmful  than  beneficial.  Any  electric  current 
discharge,  even  if  used  with  the  greatest  care,  overflows  and  causes  contraction 
in  opposing  healthy  muscles  much  more  rapidly  than  in  the  abnormal  muscles, 
which  are  the  only  muscles  one  wishes  to  act  upon,  and  contraction  of 
opposing  healthy  muscles  is  distinctly  harmful  to  those  paralysed.  I  think 
it  was  Major  Eobert  Jones,  of  Liverpool,  who  pointed  out  that  one  of  the 
most  valuable  factors  in  the  treatment  of  these  cases  was  the  promotion  of 
relaxation  of  abnormal  muscles  by  means  of  a  splint  or  other  apparatus.  No 
damaged  muscle  is  likely  to  get  rapidly  well  if  the  opposing  undamaged 
muscles  are  continually  stretching  it. 

Dr.  E.  P.  CrMHERBATCH:  The  introduction  of  the  method  of  testing  electrical 
reactions  by  condenser  discharges  marks  a  real  advance.  Science  is  measure- 
ment, and  iu  place  of  the  stimuli  pi-ovided  by  the  faradic  and  galvanic  current, 
both  of  which  are  unmeasured,  we  make  use  of  the  measured  stimuli  provided 
by  condenser  discharges.  There  were  certain  points  in  Captain  Hemaman- 
Johnson's  interesting  communication  on  which  I  should  like  to  speak,  but  as 
my  remarks  would  deal  with  details  of  apparatus  they  would  be  out  of  place 
at  the  present  meeting.     I  should  like  to  protest  against  the  use  of  the  words 
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"stud  8,  stud  11,"  and  so  on,  when  giving  a  report  on  the  electrical  reactions 
furnished  by  the  condenser  method.  These  numbers  convey  no  accurate 
meaning.  Why  not  refer  to  the  capacity  of  the  condenser  that  is  required 
to  evoke  the  response  of  the  muscle,  or  the  duration  of  the  stimulus  that  such 
a  condenser  supplies  ?  The  fact  that  a  muscle  requires  the  discharge  from 
a  large  capacity  condenser  does  not,  I  think,  necessarily  indicate  that  its 
motor  nerve  lias  received  severe  injury,  requiring  surgical  operation  for  repair. 
I  have  seen  many  cases  of  paralysis  in  which  the  muscles  required  the  largest 
capacity  condenser,  charged  to  200  volts,  and  with  5,000  ohms  in  the  circuit, 
make  spontaneous  recovery.  An  interesting  feature  about  these  cases  was  the 
persistence  of  reaction  of  degeneration  for  some  months  after  voluntary  power 
had  returned.  It  is  therefore  possible  for  a  muscle  to  have  the  reaction  of 
degeneration  (so-called),  requiring  the  largest  capacity  condenser,  and  yet  be 
under  voluntary  control.  This  has  been  my  experience  of  medical  cases  in 
which  the  nerve  has  been  inflamed.  I  have  seen  it  also  in  surgical  cases 
in  which  the  nerve  has  been  injured.  I  have  found  that  most  cases  showing 
the  persistence  of  reaction  of  degeneration  with  the  recovery  of  voluntary  power 
show  excitability  of  the  motor  nerve  to  electrical  stimuli.  Personally,  I  am 
of  the  opinion  that  the  response  of  the  motor  nerve  supplying  the  paralysed 
muscle  will  give  more  information  regarding  diagnosis  and  prognosis.  "We 
test  muscles  for  the  purpose  of  obtaining  information  on  the  condition  of 
their  motor  nerves,  why  not  test  when  possible  the  nerves  also,  above  and 
below  the  injury  ?  A  muscle  that  has  been  cut  off  from  the  influence  of 
the  spinal  cord  grey  matter  by  an  injury  to  its  nerve  will  show  reaction  of 
degeneration,  and  the  nerve  below  the  injury  will  gradually  lose  its  excitability. 
The  condition  of  the  motor  nerve  in  a  case  of  injury  can  be  tested  at  intervals, 
and  the  condensers,  providing  as  they  do  measured  stimuli,  will  show  whether 
the  excitability  is  increasing,  remaining  stationary,  or  diminishing  till  it  becomes 
extinct.  If  the  excitability  is  diminishing  or  is  extinct,  and  remains  extinct, 
surgical  exploration  would  be  called  for,  especially  if  other  methods  of  exami- 
nation also  indicated  this  procedure.  When  a  motor  nerve  trunk  has  been 
exposed  during  surgical  exploration  it  should  be  tested  electrically  in  the 
theatre,  especially  if  it  shows  no  gross  injury.  The  functional  condition  of 
the  nerve  can  then  be  examined.  In  the  electrical  treatment  of  paralysis, 
whether  surgical  operation  has  been  performed  or  not,  the  nerves  should 
receive  treatment  as  well  as  the  muscles.  Cases  of  injury  of  the  nerves 
should  receive  treatment  by  the  constant  current  as  soon  as  possible,  and 
this  will  undoubtedly  aid  the  absorption  of  inflammatory  products  and  so  tend 
to  prevent  the  formation  of  scar  tissue.  If  scar  tissue  has  formed,  chlorine 
ionization  should  be  tried,  and  it  should  not  be  left  off  even  if  an  operation  has 
been  performed  for  the  removal  of  the  cicatricial  tissue.  Such  treatment 
cannot,  of  course,  be  applied  by  the  condenser  method.  Condenser  discharges 
can,  however,  be  applied  for  the  treatment  of  the  muscles.     It  may  be  asked 
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whether  it  is  necessary,  when  carrying  out  the  treatment  of  the  paralysed 
muscles,  to  make  them  actually  contract.  Personally,  I  do  not  think  that  it 
is  necessary.  At  St.  Bartholomew's  Hospital  most  of  the  cases  of  paralysis 
that  are  treated  in  the  electrical  department  receive  the  sinusoidal  alternating 
current,  whether  the  muscles  show  reaction  of  degeneration  or  not.  The 
muscles  with  reaction  of  degeneration  do  not  contract  when  stimulated  by 
the  current  mentioned,  and  yet  good  results  are  obtained. 

Captain  Herxamax-Johxson  (in  reply)  :  With  most  of  what  Major  Bailey 
has  said  I  am  in  absolute  agreement.  I  have  already  referred  to  his  views 
as  regards  the  face,  and  stated  that  a  higher  voltage  than  100  may  be  found 
desirable  as  a  standard  in  the  lower  limbs.  I  fear  that  I  cannot  express  equal 
agreement  with  the  remarks  of  Dr.  Cumberbatch.  I  remain  quite  impenitent 
as  regards  the  use  of  numerals  in  reports.  I  have  already  explained  that  they 
are  merely  a  convenient  shorthand  to  designate  definite  values  as  arranged  by 
Dr.  Lewis  Jones  in  his  original  instrument.  I  maintain  that  this  instrument 
is  already  sufficiently  well  known  to  justify  abbreviations  in  referring  to  it. 
Dr.  Cumberbatch  has  pointed  out  that  some  workers  are  experimenting  with 
other  condenser  values.  Such  experimentation  is  praiseworthy  among  the 
elect,  but,  in  the  meanwhile,  nerve  injuries  have  to  be  dealt  with  literally  by  the 
thousand.  It  is  quite  obvious  that  many,  if  not  most,  of  the  men  called  upon 
to  deal  with  them  will  have  to  learn  this  special  work  de  novo,  and  to  such 
a  clear  lead  must  be  given.  If  we  wait  for  the  ideal  system  the  War  will  be 
over.  I  speak  from  experience  when  I  say  that  the  condenser  values  as 
introduced  by  the  late  Dr.  Lewis  Jones  have  proved  eminently  satisfactory 
in  practice.  As  to  the  fact  that  high  condenser  values  may  occasionally  be 
necessary  to  cause  muscles  to  contract  which  already  show  voluntary  power, 
I  dealt  at  length  with  this  in  my  paper.  In  military  hospitals  we  find  the 
condenser  method  a  vast  help  in  determining  the  broad  question  as  to  whether 
or  not  cases  require  operative  interference.  The  fact  that,  in  a  few  cases,  the 
operation  may  prove  to  have  been  unnecessary  cannot  be  helped  ;  it  is  a  small 
price  to  pay  for  the  time  saved  in  the  great  majority.  The  condenser  method 
can  only  lead  us  seriously  astray  if  all  other  considerations  are  neglected.  I  was 
at  pains  to  mention  the  importance  of  testing  a  nerve  during  the  operation.  We 
use  a  tetanizing  condenser  current,  with  both  electrodes  on  the  exposed  nerve. 
The  latter  is  isolated  from  the  surrounding  tissues  by  the  sterilized  rubber.  I 
agree  that  nerves  as  well  as  muscles  should  be  stimulated  when  this  is  feasible. 
But  even  when  some  nerve  conductivity  remains — as  it  does  in  partial  strangu- 
lation by  fibrous  tissue — operation  may  still  prove  necessary  ;  and  it  is  here 
that  the  reactions  of  the  muscles  help.  With  regard  to  treatment,  it  is  not 
for  me  to  dispute  the  good  results  that  Dr.  Cumberbatch  has  had  with  the 
sinusoidal  currents  of  a  strength  not  sufficient  to  produce  muscular  contraction. 
I  can  only   say  that,  where  it   is  desirable  to  stimulate  a    muscle  at  nil,  my 
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experience  is  strongly  in  favour  of  a  tetanizing  current.  In  pre-condenser  days 
I  have  cured  by  faradic  stimulation  many  cases  of  paralysis  which  had  failed  to 
improve  under  treatment  by  the  constant  current  and  by  galvanic  twitches  ;  and, 
since  the  War,  I  have  found  a  tetanizing  condenser  current  particularly  valuable 
in  cases  where  the  faradic  current  just  failed  to  excite,  or  where  an  intensely 
strong  and  unpleasant  faradic  current  is  required.  I  need  hardly  say  that  the 
tetanization  is  always  rhythmical,  and  that  great  care  is  needed  not  to  overtire 
a  damaged  muscle.  I  am  a  firm  believer  in  the  use  of  continuous  current  at 
the  site  of  the  nerve  injury,  applied  so  as  to  pass  transversely  through  the 
limb.  I  discussed  its  use  in  an  article  on  treatment  in  the  British  Medical 
Journal  in  July  last ;  the  matter  was  not  mentioned  in  my  paper  to-night, 
as  my  remarks  were  concerned  solely  with  the  employment  of  condensers. 


<2J 
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{Mmj  10,  1916.) 

Rectal   Wounds   in  the  Present   War. 

By  Cuthbert  Wallace,  Colonel  A.M.S.,  F.K.C.S.1 

Wounds  of  the  rectum  can  roughly  be  divided  into  two  classes : 
(a)  Those  that  may  be  said  to  complicate  wounds  of  the  buttocks, 
ischial  fossse,  or  perineum  ;  and  (b)  those  that  are  caused  by  missiles 
which  traverse  the  pelvic  portion  of  the  abdomen.  Both  are  often 
complicated  by  fractures  of  the  bony  pelvis. 

(«)  The  missile  may  be  a  bullet  or  shell  fragment.  If  the  latter, 
the  external  damage  may  be  very  great  and  a  large  portion  of  the 
gluteal  region  torn  away.  The  sphincter  and  lower  portion  of  the 
bowel  may  be  completely  torn  away,  or  the  lumen  opened  on  one  side 
only.  Again,  with  small  missiles  the  sphincter  may  be  intact  and  the 
lumen  opened,  or  the  tube  perforated  above  that  muscle.  The  peritoneum 
may  or  may  not  be  opened.  The  danger  mostly  to  be  feared  is  from 
septic  absorption,  but  on  the  whole  the  extensive  wounds  of  the  buttocks 
do  not  do  badly  at  the  Front,  as  they  are  widely  open  from  the  nature 
of  the  injury. 

Treatment. — The  treatment  of  the  lesser  perforating  wounds  follows 
ordinary  lines,  and  consists  in  getting  free  drainage  by  laying  open  the 
track  or  dividing  the  sphincter  (Makins).  If  the  peritoneum  has  been 
opened  something  may  be  gained  by  cutting  off  the  abdominal  cavity 

1  Consulting  Surgeou,  Expeditionary  Force  in  Franco. 
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by  sutures.  The  question  of  colostomy  must  be  considered  and  its 
expediency  must  be  determined  by  the  difficulty  or  ease  of  keeping  the 
patient  clean  and  comfortable.  It  will  mostly  be  called  for  in  those 
cases  in  which  the  whole  lower  segment  of  the  bowel  has  been  carried 
away  and  the  torn  end  of  the  bowel  lies,  as  it  were,  patent  in  the  pelvis. 
In  such  a  case  the  lumen  can  be  closed  by  sutures  or  a  purse-string 
ligature,  which  will,  at  all  events,  tend  to  prevent  contamination  of  the 
pelvis  while  adhesions  are  forming.  A  transverse  colostomy  is  the 
operation  of  choice  for  two  reasons  :  (1)  If  a  permanent  artificial  anus 
is  necessary  the  median  transverse  opening  is  most  convenient  both  from 
the  ease  of  cleaning  and  of  fitting  some  sort  of  belt  ;  (2)  if  the  colostomy 
can  be  closed  the  freedom  of  the  transverse  colon  greatly  facilitates  the 
operation. 

(b)  Under  this  heading  it  is  convenient  to  consider  both  the  rectum 
proper  and  the  pelvic  colon.  Both  portions  are  liable  to  be  wounded, 
along  with  small  gut  and  the  bladder.  The  injury  to  the  small  gut  is 
likely  to  be  severe  and  multiple,  though  in  a  few  cases  it  escapes 
altogether.  The  lesion  of  the  small  gut  must  be  dealt  with  in  the 
usual  way,  and  if  not  too  extensive,  and  if  no  large  quantity  of  blood  has 
been  lost,  is  less  to  be  feared  than  the  wound  of  the  rectum  itself.  The 
rectum  itself  may  be  wounded  extra-  or  intra-peritoneally,  or  both. 
The  missiles  that  cause  such  injury  take  a  transverse,  antero-posterior, 
or  semi- vertical  direction  (providing  the  so-called  "buttock  wound"). 
If  transverse,  the  entrance  and  exit  wounds  lie  towards  the  posterior 
aspect  of  the  buttocks,  and  whether  the  missile  catches  the  extra-  or 
intra-peritoneal  surface  of  the  bowel  will  depend  upon  the  transverse 
plane  traversed  and  on  the  obliquity  of  this  plane  to  the  transverse 
median  plane  of  the  body.  An  important  point  to  remember  is  that 
a  missile  whose  track,  from  a  study  of  the  entrance  and  exit  wounds, 
seems  likely  to  have  passed  posteriorly  to  the  rectum,  has  possibly 
wounded  this  viscus.  Antero-posterior  missiles,  again,  may  wound  both 
bladder  and  rectum.  If  they  are  truly  antero-posterior,  the  rectum 
may  be  wounded  on  both  surfaces ;  if  somewhat  oblique,  the  intra- 
peritoneal surface  may  alone  be  caught.  Again,  the  pelvic  colon 
may  be  wounded  by  a  missile  traversing  the  pelvis,  such  wounds,  of 
course,  being  intra-peritoneal.  I  have  been  struck  by  the  great 
variations  in  position  of  this  portion  of  the  bowel,  which  in  some  cases 
may  lie  on  the  small  intestine  in  the  pelvis,  and  at  other  times  in  the 
depths  of  the  pelvic  basin.  The  angle  at  which  this  loop  is  perforated 
also  shows  that  the  plane  of  the  loop  varies  greatly. 
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Treatment. — There  will  not  be,  as  a  rule,  much  doubt  that  an 
exploratory  cosliotomy  is  the  right  procedure,  but  if  a  doubt  should 
arise  it  is  well  to  be  on  the  side  of  operation  ;  I  refer  more  particularly  to 
the  transverse  buttock  wounds  and  the  vertical  buttock  wounds,  the  last- 
mentioned  having  acquired  an  unenviable  reputation  in  this  War.  The 
wounds  of  the  pelvic  loop  may  be  small  in  size,  so  that  suture  meets  the 
case.  On  the  other  hand,  the  destruction  has  sometimes  been  so  great 
that  an  iliac  artificial  anus  has  been  deemed  the  wisest  course.  Whether 
an  extensive  wound  should  be  repaired  depends  upon  the  condition  of 
the  patient,  and  this  is  not  likely  to  be  good  if  a  small  intestine  lesion 
has  already  been  dealt  with.  Intra-peritoneal  wounds  of  the  rectum 
proper  are  best  sutured,  though  in  many  cases  it  seems  probable  that 
great  difficulty  will  be  experienced,  and  that  a  Trendelenburg  position  is 
necessary.  The  question  of  a  transverse  colostomy  must  be  determined 
by  the  probability  of  the  suture  holding,  and  perhaps  is  a  wise  measure 
in  most  cases.  If  a  retro-peritoneal  wound  is  present  a  transverse 
colostomy  with  an  opening  up  of  the  wound  is  the  wisest  course.  A 
drain  down  to  the  lesion  is  to  be  recommended,  as  an  infection  is  much 
to  be  feared ;  but  this,  as  Sir  George  Makins  has  pointed  out,  is  much 
more  likely  to  form  a  local  abscess  than  in  the  case  of  a  small  gut  lesion. 
A  simultaneous  colostomy  and  a  suprapubic  drainage  of  the  bladder  is  to 
be  avoided  if  possible. 

In  conclusion,  it  can  be  truly  said  that  a  fatal  result  from  septic 
infection  is  much  to  be  feared  although  the  lesion  is  small,  apparently 
favourable,  and  the  condition  of  the  patient  good.  The  infectivity  of 
the  rectum  is  well  known  to  all  surgeons.  Fortunately,  rectal  wounds 
do  not  form  a  large  proportion  of  abdominal  injuries.  Among  seventy- 
three  cases  of  great  gut  wounds  there  were  only  six  cases  of  pelvic 
injury  of  the  rectum  proper,  and  only  two  of  these  were  sent  to  the 
Base.  There  were,  in  addition,  nine  cases  of  suture  of  the  pelvic  colon, 
and  of  these  five  died. 

Mr.  Graeme  Anderson,  Surgeon,  E.N.  :  Wounds  of  the  rectum  have 
been  comparatively  uncommon  in  the  present  War.  Yet  curiously  enough  my 
first  case  on  going  into  action  at  Antwerp  was  a  rectal  one,  a  private  of  marines 
receiving  what  he  called  "  a  dose  of  shrapnel  in  the  stern."  During  an  air 
raid  a  bomb  dropped  from  a  hostile  aeroplane,  exploded  a  few  feet  from  a  soldier 
in  a  stooping  position,  blowing  off  one  buttock  and  causing  a  charred  wound. 
This  case  healed  remarkably  well.  Wounds  of  the  pelvic  colon  do  very 
badly.  I  suggest  that  all  members  of  the  Sub-Section  who  are  on  active 
service  should  be  communicated  with,  so  that  records  of,  not  generalities  on, 
rectal  wounds  can  be  kept. 
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Injuries  of  the  Rectum   resulting   from   the   War. 
By  P.  Lockhaet  Mummery,  F.E.C.S. 

Since  the  beginning  of  the  present  War  I  have  seen,  in  the 
military  hospitals,  a  number  of  cases  of  injury  to  the  rectum  and  anus 
from  bullet  and  shell  wounds,  and  I  think  my  experience  of  such  cases 
may  be  of  interest,  especially  when  it  is  compared  with  that  of  surgeons 
attending  these  cases  at  the  Front,  for  I  have  naturally  seen  the  patients 
at  a  very  different  stage,  and  when  the  indications  as  regards  treatment 
were  quite  different.  Surgeons  at  the  Front  see  the  cases  when  the 
wounds  are  recent,  and  when  the  primary  consideration  is  to  save  life 
and  control  successfully  the  almost  inevitable  sepsis.  Colonel  Cuthbert 
Wallace's  paper  is  a  most  valuable  contribution  to  our  knowledge  from 
this  point  of  view,  and  although  my  experience  is  not  so  interesting 
or  valuable  as  his,  it  has  this  advantage  :  that  the  cases  I  have  seen 
were,  for  the  most  part,  the  results  of  such  wounds  as  he  has  described. 
At  the  time  when  I  saw  these  wounds  it  was  not  so  much  a  question 
of  saving  life  or  controlling  sepsis  as  of  dealing  with  the  deformity 
produced  by  the  healing  or  part  healing  of  the  wounds. 

A  fact  that  strikes  one  particularly  in  reference  to  these  wounds 
is  that  the  results  are  in  many  cases  very  crippling.  The  size  of  the 
wounds  (particularly  where  some  portion  of  the  bony  pelvis  has  been 
struck),  coupled  with  the  fact  that  almost  without  exception  the  wounds 
have  suppurated  violently,  results  in  fearful  cicatrization  which  causes 
serious  stricture  and  contraction  of  the  parts,  more  particularly  if  the 
anus  is  involved.  One  patient  whom  I  was  asked  to  see  had  been  shot 
through  the  buttocks  and  anal  canal.  The  resulting  contraction  had 
so  closed  up  the  orifice  in  dense  fibrous  tissue  that  colotomy  had  to  be 
performed.  I  think  that  in  cases  such  as  this,  where  serious  contrac- 
tion of  the  orifice  has  occurred,  the  best  treatment  is  a  temporary 
colotomy,  followed  by  an  attempt  to  resect  the  fibrous  tissue  and  restore 
some  kind  of  a  functional  anus  at  a  later  date.  When  the  anus  is 
■completely  destroyed  a  permanent  colotomy  probably  gives  a  better 
functional  result  than  a  perineal  anus. 
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One  very  interesting  case  which  came  under  my  care  was  that  of 
a  soldier  who  was  hit  by  one  of   our   own  shells  during  an  advance. 
The  rectum  had  been  torn  open  from  the  anus  backwards  for   about 
4  in.     When  I  saw  him  the  wound  was  healed,  but  there  was  a  large 
opening   about  3  in.   long  into  the   rectum   and   including  the  anus— 
that  is  to  say,  the  anus  formed  the  extreme  front  end  of  the  opening. 
The    mucous    membrane   was,  of  course,   adherent    to  the   skin.     The 
patient  had  no  control,  and  had  been  pensioned  out  of  the  Army  after 
two  unsuccessful  attempts  had  been  made  to  close  the  opening.     I  per- 
suaded him  to  let  me  make  another  attempt.     First  I  dissected  off  the 
mucous  membrane  freely  for  'i  in.  all  round  the  wound,  together  with 
a  fair  thickness  of  tissue.     I  then  sewed  up  the  mucosa  with  catgut 
and  brought   the   posterior  ends   of    the   sphincter  together.      Finally, 
I  made  two  flaps  of  skin  by  incisions  passing  backwards  and  outwards 
at  an  angle  of  45°  from  the  central  line,  and  starting  at  the  posterior 
end  of  the  opening.     The  flaps  so  formed  were  freely  undercut  till  they 
easily  met  without   tension,  and  were  sewn  together  in  the  mid-line. 
A  small   drain  was   put    in  posteriorly,   and  another   into   the  rectum 
through  the  restored  anus.     The  wound  healed  well,    and  the  patient 
left  hospital  with  perfect  control  about  a  month  after  the  operation. 
The  secret   of  a  good    result   in  such   cases   is,  I  believe,  to  separate 
the  skin  and  mucous    membrane  as  much  as  possible  by  placing  as 
much    tissue    between    them    as    can    be    managed,    and    to    avoid    all 

tension. 

No  attempt  should  be  made  to  close  wounds  of  the  rectum  while 
there  is  sepsis.  One  should  wait  until  healing  has  occurred  before 
doing  any  operation  to  close  the  opening.  I  believe,  however,  that  all 
such  openings  into  the  rectum  can  be  closed  successfully  if  sufficient 
care  be  taken,  always  providing  that  enough  of  the  anal  musculature 
has  been  left  to  secure  a  functional  result. 

Many  bullet  wounds  of  the  rectum  heal  perfectly  without  causing 
any  serious  disability  of  the  rectum,  and  I  have  seen  cases  where  a 
bullet  has  traversed  the  rectum  from  side  to  side,  leaving  nothing  but 
a  scar  which  could  be  felt  in  the  rectal  wall.  Unfortunately  in  most 
cases  of  this  description  serious  injury  to  the  bladder  or  other  structures 
in  the  pelvis  has  occurred,  or  sepsis  in  the  surrounding  tissues  with 
frequent  abscesses  gives  trouble  for  months  after  the  rectal  wound  has 
healed.  I  had  one  case,  however,  in  which  the  bladder  and  rectum 
were  shot  through  from  before  backwards  without  any  serious  results  to 
either  organ,  and  without  any  extravasation.     The  bullet  had  emerged 
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close  to  the  right  sciatic  nerve,  and  the  patient's  only  trouble  was  from 
bad  sciatica  owing  to  concussion  of  this  nerve. 

I  have  seen  several  cases  of  bullets  lodged  in  the  sacrum,  and  so  far 
they  do  not  seem  to  have  caused  any  serious  trouble.  I  have  always 
advised  against  any  attempt  to  remove  them.  In  one  case  a  shrapnel 
bullet  had  perforated  the  sacrum  from  behind  and  lodged  just  behind 
the  rectum  without  damaging  it.  With  a  finger  in  the  rectum  one 
could  quite  easily  feel  the  bullet  half  buried  in  the  anterior  surface  of 
the  sacrum. 

I  was  recently  asked  to  see  two  cases  of  bleeding  from  the  rectum 
in  men  returned  sick  from  the  Front,  and  I  think  they  are  worth 
mentioning.  In  the  first  case  the  history  was  as  follows  :  The  man 
while  at  the  Front  had  accidentally  fallen  into  a  trench  and  upon  a 
haversack  lying  at  the  bottom,  which  struck  him  in  the  left  iliac  fossa. 
He  was  rather  shaken  by  the  fall  but  soon  felt  all  right.  About  an  hour 
later,  however,  he  suddenly  had  a  desire  to  have  his  bowels  opened,  and 
passed  a  large  quantity  of  blood.  After  this  he  passed  blood  on  several 
occasions  and  was  ultimately  invalided  home.  When  I  saw  him  he 
appeared  to  be  in  good  health,  except  that  he  occasionally  passed  blood, 
the  last  time  he  did  this  being  about  ten  days  before  I  saw  him. 
I  examined  him  under  an  anaesthetic  and  passed  a  sigmoidoscope. 
Nothing  whatever  could  be  seen.  One  could  only  conclude  that  there 
had  been  some  injury  to  the  mucous  membrane  of  the  sigmoid  from  the 
fall,  which  had  since  healed  up.  In  the  other  case  the  patient  had  been 
invalided  back  from  the  trenches  on  account  of  bleeding  piles.  He  had 
been  in  hospital  some  two  or  three  weeks  and  had  several  times  been 
examined  without  piles  having  been  discovered,  or  anything  else  to 
account  for  the  bleeding.  The  haemorrhage  occurred  several  times 
a  week  when  he  went  to  stool.  It  was  never  much  in  quantity,  and 
he  seemed  to  be  quite  normal  in  other  respects.  The  most  careful 
examination  failed  to  reveal  any  internal  piles,  and  it  was  ultimately 
discovered  that  the  patient  was  deliberately  injuring  himself,  apparently 
with  his  finger-nail,  in  order  to  remain  on  the  sick  list. 
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Case   of   Gumma  of   the   Rectum  simulating   Carcinoma. 
By  Aslett  Baldwin,  F.E.C.S. 

A  lady,  aged  about  40,  injured  her  coccyx  in  July,  1896,  when 
jumping  off  a  bicycle  which  was  going  quickly,  and  was  treated  by 
her  doctor  for  about  six  weeks  with  morphia  injections. 

She  was  seen  by  two  surgeons,  one  of  whom  diagnosed  inoperable 
carcinoma  of  the  rectum  and  advised  colotomy.  The  second  surgeon 
saw  her  in  August,  1898.  At  that  time  she  still  suffered  acute  pain  and 
could  not  sit  down  at  all — only  lie  or  stand.  Carcinoma  was  again 
suspected.  She  was  examined  under  an  anaesthetic  and  an  operation 
done  for  piles  ;  the  coccyx  was  also  removed.  She  left  the  nursing 
home  feeling  no  relief  from  her  pain,  and  was  told  by  the  surgeon  she 
would  probably  have  to  return  and  have  more  bone  removed. 

I  saw  her  in  October,  1899.  She  still  complained  of  great  pain,  and 
could  not  sit  down  properly.  On  rectal  examination,  there  was  a  large 
lump  in  the  posterior  wall  of  the  rectum  about  as  far  up  as  the  finger 
could  reach  ;  it  was  fixed  to  the  sacrum,  and  in  its  centre  was  a  large 
and  deep  circular  ulcer.  The  swelling  was  smooth  and  not  nodular, 
and  not  characteristic  of  carcinoma.  There  was  no  definite  specific 
history,  but  it  was  suspicious.  The  patient  was  given  mercury  and 
iodide,  and  in  three  months  was  quite  well  and  felt  better  than  she  had 
done  for  years.  She  took  the  medicine  for  several  years  and  still  takes  it 
for  about  six  weeks  every  eighteen  months  or  so.     She  is  now  quite  well. 

(The  above  history  is  from  a  letter  just  received  from  the  patient, 
my  original  notes  being  lost.) 

DISCUSSION. 

Mr.  LOCKHAET  MUMMERY  :  Mr.  Baldwin's  case  is  one  of  great  interest,  as 
gumma  of  the  rectum  is  very  rare- — so  rare  that  hitherto  I  have  only  seen  one 
doubtful  case.  It  is  most  important  that  every  case  should  be  recorded. 
Mr.  Baldwin's  case  certainly  seems  to  be  one  of  gumma,  although  absolute 
proof  is  wanting.  It  would  he  very  interesting  if  Mr.  Baldwin  would  record 
the  subsequent  history  of  the  case  at  some  future  date. 

Mr.  GRAEME  ANDERSON,  Surgeon,  E.N. :  There  has  been  a  history  of 
injury,  probably  injury  of  bone,  and  a  chronic  abscess  simulating  gumma  may 
have  resulted. 
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(May  10,   1910.) 
Three  Cases   of  Injury  to   the   Rectum   from   Bullet  "Wounds. 

Bv   C.   Gordon   Watson,   Lieutenant-Colonel   K.A.Al.C, 
C.M.G.,  F.B.C.S. 

Three  cases,  all  very  much  alike,  were  of  interest  as  regards  exit 
wounds  in  the  perineum.  The  bullets  entered  from  the  buttock  region 
or  thereabouts.  In  each  case  the  skin  split  away  from  the  sphincter 
margin  through  its  whole  circumference,  leaving  the  anus  with  a  small 
margin  of  skin  isolated  (see  illustration).  This  was  no  doubt  due  to  air 
concussion  distending  the  loose  perineal  skin,  and  then  bursting  like 
a  paper  bag,  the  sphincter  holding  tight. 


Injury  to  the  rectum  from  bullet  wound. 


Another  point  of  interest  occurred  in  two  cases  of  perforating 
wounds  of  the  rectum — viz.,  considerable  blood  effusion  in  the  region 
of  the  mesentery  of  the  pelvic  colon — an  argument  in  favour  of  trans- 
verse rather  than  iliac  colostomy  in  cases  of  rectal  wounds. 

Speaking  generally,  so  far  as  I  have  seen,  perforating  wounds  of  the 
rectum  tend  to  do  badly  because  of  the  severity  of  the  sepsis;  and  early 
colostomy  with  thorough  exposure  of  the  entire  track  (when  possible) 
for  drainage  seems  to  me  to  be  imperative. 
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{July   21,   1916.) 
(Chairman — Sir  Bickman  J.  Godlee,  Bart.,  K.C.V.O.,  M.S.) 

The  Treatment  of  Convalescent  Soldiers  by  Physical  Means. 
By  E.  Tait  McKenzie,  Major  E.A.M.C. 

The  great  military  hospital  may  be  compared  to  a  general  post 
office  in  which  the  sick  and  wounded  from  the  front  are  sorted  out  into 
first,  second,  and  third  class  matter. 

The  first  class  matter  is  distributed  rapidly  to  regular  military 
hospitals  and  those  under  the  Bed  Cross,  where  an  operation  or  a  short 
course  of  treatment  puts  them  right,  and  after  ten  days'  leave  they  go 
back  to  the  fighting  line,  with  few  exceptions. 

The  second  class  matter  requires  an  additional  stay  at  a  convalescent 
hospital,  commanded  by  an  officer  of  the  Eoyal  Army  Medical  Corps, 
in  which  they  receive  treatment  by  physical  means,  including  exercise, 
in  addition  to  the  usual  hospital  treatment,  and  a  large  proportion  of 
these  men  again  find  their  way  to  the  front. 

The  third  class  matter,  however — the  cases  too  tedious  for  the 
hospital  and  the  convalescent  camp — are  more  difficult  to  provide  for 
and  dispose  of.  During  the  first  year  of  the  War  they  were  referred 
from  depot  to  depot,  always  finding  that  they  were  at  the  wrong  address, 
and  it  was  not  until  last  autumn  that  the  Director-General  was  able 
to  give  his  attention  to  these  cases  that  had  begun  to  accumulate  in 
considerable  numbers.  He  arranged  a  series  of  Command  Depots, 
commanded  by  a  combatant  officer  for  discipline,  with  medical  officers 
JY— 18 
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attached,  and  to  them  have  been  sent  all  for  whom  there  was  some 
hope  of  cure,  or  improvement,  within  a  period  of  six  months. 

The  objects  of  these  depots  were  to  return  every  available  man  to 
active  service  by  treatment ;  to  return  men  fit  for  light  service  abroad 
who  could  replace  fit  men  in  light  duties  on  lines  of  communication ; 
to  fill  positions  requiring  light  duty  at  home  by  men  who  were  unable 
to  do  anything  more  than  to  release  a  better  man  for  active  service, 
and  to  discharge  from  the  Army  those  for  whom  no  treatment  could  be 
expected  to  give  further  results. 

.These  Command  Depots  afforded  welcome  relief  to  the  various 
regimental  depots  and  other  places  overcrowded  with  men  useless  from 


Fig.  l. 
Treatment  of  two  arms  at  once  by  galvanism  in  the  Schnee  bath. 


the  military  standpoint,  and  of  but  little  use  to  themselves — men  who 
were  rapidly  lapsing  into  complete  or  partial  invalidism,  and  whose 
deterioration  from  a  military  standpoint  was  even  greater,  under  the 
combined  influence  of  sympathy  and  freedom  from  all  duty. 

Either  two  or  four  thousand  men  constitute  the  complement  of 
patients  for  a  Command  Depot — a  strange  assemblage  of  cases  :  profound 
neurasthenia,  the  result  of  sleepless  nights  and  arduous  days  ;  shock 
in  all  its  forms — tremulous  hands  and  tongue,  stammering  speech  or 
deafness,  persistent  nightmares,  and  fears  by  day;  disorders  of  sensation, 
contractures  and  paralyses ;  rapid  and  weak  heart  action,  hearts  that 
were   overstrained    and    that  are    unable  to  sustain  the  effort  of  the 
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lightest  gymnastic  exercise  or  the  shortest  march;  rheumatism,  real 
and  unreal,  in  all  its  forms ;  lungs  suffering  from  the  bronchitis  of  gas 
poisoning,  asthma  and  even  tuberculosis ;  profound  debilities  following 
typhoid,  dysentery  and  malaria,  requiring  months  of  good  food,  licrht 
duty  and  progressive  exercise  to  build  them  up.  Then  the  wounded — 
an  endless  stream — feet  and  legs  pierced  by  bullets,  or  pitted  by 
shrapnel,  arms  and  hands  with  torn  nerves  and  jagged  tender  scars  ■ 
chests  still  containing  bullets  or  pieces  of  shell ;  in  fact  no  part  of  the 
body  escapes  the  awful  and  sometimes  fantastic  effects  of  the  ordeal 
through  which  it  has  passed. 


Fig.  2. 

Ionization  with  potassium  iodide  solution.  The  "  negative "  electrode, 
composed  of  copper  wire  mesh,  covered  by  felt,  extending  from  back  to  heel  ; 
the  "positive"  electrode,  on  front  of  thigh  and  leg,  held  in  place  by  sandbags. 


For  almost  all  these  cases  the  treatment  comes  under  what  might 
be  called  "physical  therapy" — electricity,  hydro-therapy,  massage, 
mechano-therapy,  corrective  exercises,  physical  training  and  marching. 

The  electrical  equipment  consists  of  the  three  currents  usually 
supplied  by  the  polystat.  The  faradic  is  used  largely  in  diagnosis  of 
nerve  injury,  in  the  treatment  of  functional  conditions  of  the  heart  and 
for  the  stimulation  of  wasted  muscles.  By  the  use  of  the  condenser 
the  current  is  rhythmically  interrupted  and  varied  in  intensity,  and  a 
good  substitute  for  exercise  is  obtained  where  movements  cannot  be 
made  (fig.  1).  The  galvanic  current,  transmitted  through  water  in  the 
Schnee  arm  and  leg  baths  is  useful  for  weakened  limbs  (fig.  1),  for 
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Fig.  3. 
Hydrotherapeutic  hut  and  boiler  house,  Heaton  Park,  Manchester. 


Fig.  i. 
The  whirlpool  baths  for  arms  and  legs. 
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Fig.  5. 
Scar  that  would  break  down  if  soaked  in  water,  but  which  requires  radiant  heat. 


Fig.  G. 


Ankylosis  of   elbow,  wrist  and  fingers,  with  muscle  wasting  due  to  long  con- 
finement in  splints  ;  complete  recovery  under  massage  and  stretching. 
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certain  cases  of  frost-bite,  and  other  conditions  of  impaired  circulation, 
and  for  the  softening  of  scar  tissue  by  ionization  with  sodium  chloride 
and  iodide  of  potassium  solutions  (fig.  2),  while  the  sinusoidal  current, 
less  irritating  than  the  faradic  current,  is  of  value  in  keeping  up  the 
nutrition  of  muscles  whose  nerve  supply  is  defective.  The  ordinary 
electrodes  do  not  serve  for  these  cases  and  we  have  used  copper-wire 
mesh,  cut  to  fit  the  front  of  the  thigh,  the  back  of  the  leg,  or  any  other 
special  region.  They  are  covered  with  felt  after  the  terminals  have 
been  soldered  on,  and  are  inexpensive. 

The  Committee  on  Balneology  of  the  Balneological  and  Climato- 
logical  Section  of  the  Pvoyal  Society  of  Medicine  gave  the  War  Office 


Fig.  7. 
Blind  soldier  as  masseur. 


the  benefit  of  their  experience  in  planning  an  ideal  equipment  for 
hydrotherapy,  by  which  the  ordinary  hut  is  turned  into  a  complete 
hydro  with  the  douche,  tub  bath,  a  pool  and  whirlpool  baths  (fig.  3, 
exterior  of  hut). 

The  stimulating  douche,  hot  and  cold,  has  been  of  use  not  only  in 
the  treatment,  but  also  in  the  diagnosis  of  the  many  cases  of  rheuma- 
tism, two  or  three  treatments  sometimes  being  sufficient  to  cause  an 
apparently  confirmed  cripple  to  declare  himself  quite  able  to  undertake 
full  physical  training,  other  cases,  where  the  diagnosis  was  not  in  doubt, 
being  progressively  improved.     Many  of  these  cases  are  treated  daily  in 
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the  tub  bath — fifteen  to  twenty  minutes,  with  the  temperature  at  98°  F., 
followed  by  general  massage. 

The  pool  is  kept  at  a  constant  subthermal  temperature,  about  94°  F. 
It  is  large  enough  to  contain  twelve  men  sitting  up  to  their  neck  in 
water,  in  which  they  remain  for  an  hour,  and  there  is  a  constant 
succession  of  patients.  It  is  now  applied  as  a  routine  treatment  for 
practically  all  cases  suffering  from  shock  and  disordered  heart  action. 
Under  its  influence  a  rapid  and  excited  pulse  goes  down  and  an  hour's 
rest  continues  this  sedative  effect. 

In  the  whirlpool  bath  (fig.  4)  limbs  with  painful  scars,  or  frost-bitten 
feet,  are  submerged  in  water  at  110°  F.,  violently  agitated  by  a 
continuous  flow  from  two  or  three  jets,  or  still  better  by  a  turbine  in  the 


Fig.  8. 
Passive  flexion  of  ankle-joint  by  manipulation. 


bottom.  The  introduction  of  compressed  air  into  the  stream  turns  it 
into  a  bubbling  and  effervescent  envelope  for  the  painful  arm  or  leg. 
It  enables  one  to  apply  more  heat  and  stimulation,  with  water  at  a 
lower  temperature  than  would  be  possible  if  the  water  were  still. 
After  twenty  minutes'  immersion,  the  whole  part  is  flushed  with  blood, 
the  pale  limb  and  purple  scar  become  crimson  and  comfortable,  and  the 
circulation  remains  heightened  for  hours.  It  makes  an  ideal  preparation 
for  the  necessary  "massage  and  manipulation  that  would  not  be  tolerated 
without  it. 

In  many  cases,  however,  it  is  not  advisable  to  have  a  scar  sodden  by 
water  (fig.  5),  so  that  the  heat  must  be  applied  in  a  dry  form.  For  this 
the  radiant  light  baths  are   designed,  and  need  not  be  complicated  oi 
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expensive.  We  have  found  the  small  hinged  shoulder  light  fulfils  all 
the  requirements.  It  can  be  adjusted  to  any  single  joint  at  will,  and  a 
row  of  three  or  four  can  be  placed  over  the  back  from  the  hip  to  neck, 
covered  by  a  blanket,  and  in  twenty  minutes  the  whole  region  so  covered 
will  be  flushed  and  reddened,  making  an  excellent  preparation  for  the 
massage  that  usually  follows.  In  the  great  majority  of  cases  at  a 
Command  Depot,  electricity,  hydrotherapy  and  radiant  light  are  but 
preparations  for  massage. 

The  Almeric-Paget  Massage  Corps  has  supplied  trained  masseuses, 
one  operator  being  able  to  treat  twenty  cases  a  day,  and  recently  the 


Fig.  9. 
Circumduction  of  the  shoulder,  active  or  passive. 


Corps  has  been  strengthened  by  the  first  graduates  from  St.  Dunstan's 
— four  men  blinded  in  action  and  taught  their  profession  since  the 
beginning  of  the  War.  The  histories  of  cases  neglected  for  months, 
or  maltreated  by  unskilled  amateurs,  show  the  imperative  necessity 
for  careful  training  in  this  most  important  work   (fig.   7). 

Many  cases  come  in  with  limbs  which  have  become  wasted  and 
joints  stiffened  by  long  immobility  in  splints  (fig.  0),  cases  which  must 
be  slowly  coaxed  back  to  strength  and  usefulness  by  skilled  massage  and 
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manipulation,  and  other  apprehensive  patients  appear  on  inspection 
whose  joints  have  been  rendered  painful,  and  in  whom  freshly  formed 
scar  tissue  has  been  torn  and  inflamed  by  manipulations  which  a  well 
trained  masseuse  would  never  have  undertaken. 

As  massage  progresses  it  is  followed  by  passive  manipulation,  either 
by  the  hand  of  the  operator  (fig.  8)  or  by  machines  designed  to  stretch 
shortened  ligaments,  break  down  slight  adhesions,  and  restore  the 
normal  movement  in  joints. 


Fig.  10. 
Circumduction  of  the  wrist,  active  or  passive. 


The  Zander  machines  for  passive  movement  arc  quite  beyond  the 
reach  of  any  but  the  very  few  owing  to  the  cost.  They  are  unnecessarily 
complicated,  but  substitutes  giving  the  same  movements  have  been 
designed  which  will  produce  the  same  effects  at  a  cost  of  as  many 
shillings  as  the  Zander  machines  cost  pounds.  Circumduction  of  the 
shoulder,  with  increasing  range  both  active  and  passive,  is  given  by  one 
inexpensive  machine  (fig.  9)  made  of  two  uprights  of  wood,  one  with 
crutch-like  support  for  the  shoulder  and  the  other  having  attached  to  it 
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an  arm  with  movable  weights — the  two  connected  by  a  jointed  rod 
grasped  by  the  patient,  and  capable  of  being  moved  out  or  in  at  the  will 
of  the  operator.  By  it  we  can  progressively  increase  the  range  of 
movement  in  the  shoulder.  Another  acts  on  the  wrist  (fig.  10)  and  still 
another  on  the  ankle  (fig.  11). 

Treatment  must,  however,  not  stop  at  passive  manipulation,  for  the 
muscles  and  joints  must  be  systematically  re-educated  to  take  up  again 
their  normal  movements,  and  again  the  expensive  and  cumbrous  Zander 
machine  can  be  replaced  by  simple  devices  to  strengthen  enfeebled 
muscles  by  giving  them  definite  tasks  of  increasing  difficulty.     Specially 


Fig.  11. 
Passive  flexion  of  ankle-joint  by  swinging  a  counter-weight. 


designed  machines  are  now  in  use  at  Heaton  Park  in  which  the  principle 
of  the  weight  and  pulley  is  employed.  Flexion  and  extension  of  the 
fingers  at  the  metacarpophalangeal  joints  and  at  the  interphalangeal 
joints  can  [be  obtained  by  one  (figs.  13  and  14)  having  a  wire  hoop  with 
rings  through  which  cords  are  threaded,  and  attached  to  a  cotton  glove 
by  one  end,  the  other  end  terminating  on  a  ring  to  which  are  hung 
shot-bags  weighing  2,  4,  6,  and  8  oz.,  so  that  the  muscles  can  be  given 
an  increasing  load  as  they  become  stronger.  The  direction  of  the  pull 
is  changed  so  as  to  obtain  flexion  or  extension  by  adjusting  the  hoop. 
Other  devices  are  used  for  the  wrist   (fig.  15),  elbow,  shoulder,  trunk, 
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thighKfig.  12),  leg  and  foot;  but  to  be  effective  movements  on  them 
must  be  given  with  great  accuracy  and  in  known  doses  (fig.  16).  It  is 
easy  to  mistake  the  real  action  that  has  been  performed  on  one  of  these 
machines  ;  the  normal  action  of  a  stiffened  wrist  is  simulated  by  lifting 
the  elbow,  and  what  looks  like  pronation  may  be  in  reality  a  rotation  of 
the  shoulder. 

Many  cases  of  functional  paralysis  in  men  who  have  been  crushed  or 
buried  have  been  treated  successfully  by  these  means,  one  extreme  case 
of  paralysis  of  the  abdominal  muscles  making  a  quick  and  complete 
recovery   (fig.  17). 


Fig.  12. 
Bicycle  trainer  for  tbigh  and  calf  muscles. 


When  a  patient  is  able  to  perform  these  movements  he  must  be 
thrown  still  more  on  his  own  resources  by  free  gymnastics  in  which 
there  is  no  guidance  from  the  machine  or  operator,  and  cases  are  then 
sent  to  the  gymnastic  instructor,  who  begins  with  the  three  tables  of 
carefully  compiled  exercises,  starting  with  half-an-hour*s  repetition  of 
such  simple  movements  as  raising  the  heels  (fig.  18),  turning  the  head, 
and  bending  the  arms  and  trunk  ;  going  over  the  body  region  by  region 
in  a  definite  progression  (fig.  19).  Here  the  wounded  man  is  joined 
by  cases  of  shock  who  are  able  to  do  only  the  lightest  exercise,  by 
men   whom    neurasthenia,    enteric    or    dysentery    has    left    profoundly 
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debilitated,  and  slowly  they  progress  through  this  light  physical 
training  from  stage  to  stage  until  they  are  able  to  march  in  quick  time, 
to  bend  and  twist,  and  use  their  arms  freely  (fig.  20).  When  they  are 
able  to  do  all  these  movements  they  are  promoted  to  full  physical 
training,  which  introduces  quick  and  active  movements,  running, 
jumping  and  gymnastic  games,  teaching  alertness,  control  and  agility, 
walking  balanced  on  raised  beams  (fig.  21),   or  lifting  their  feet  high 


Fig.  13. 

Active  flexion  of  fingers  at  metacarpophalangeal  joints  by  raising  shot-bags  on 
cords  attached  to  glove  fingers  and  passing  through  rings. 


as  they  go  through  wire  entanglements  (fig.  22),  climbing  walls  and 
leaping  ditches.  Parallel  with  this  course  goes  graduated  walking  on 
level  and  then  on  hilly  ground,  starting  with  a  mile  or  two  at  the 
patient's  own  pace,  and  even  with  the  help  of  a  stick,  progressing  to 
three  or  four  miles,  and  graduating  finally  into  the  full  route  march 
at  quick  time. 
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The  patient  who  can  do  his  full  physical  training  and  full  route 
march  is  ready  for  the  final  stage  of  hardening  in  which  he  does  the 
full  table  of  exercise  required  of  the  trained  soldier,  and  a  twelve  or 
fifteen  mile  [march  in  full  kit.  This  test  is  necessary,  for  sometimes 
it  is  only  when  the  kit  is  put  on  that  the  healed  scar  or  old  fracture 
becomes  painful   (fig.  23). 

Many  cases  of  disordered  heart  action  can  be  brought  up  to  the  full 
physical  training,  but  not  into  it.     After  the  first  day  of  it  their  pulse, 


Fig.  14. 

Active  extension  of  metacarpophalangeal  joints,  showing  the  adjustment  of  the 
hoop  and  rings  for  this  movement. 


which  has  been  brought  down  to  a  normal  of  80  by  faradism  or  sub- 
thermal  baths  and  rest,  and  which  remains  undisturbed  after  a  gentle 
slow  walk,  jumps  up  to  120  or  140,  and  can  only  be  reduced  by  a 
reduction  of  the  amount  of  work  required.  Several  cases  were  brought 
up  to  this  point  on  three  or  four  occasions  and  had  to  be  returned  to 
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Fig.  15. 

Flexion  of  wrist  by  roller  and  weights.    Each  end  of  the  roller  is  notched  to  hold 
the  weight  at  the  end  of  flexion  or  extension. 


Fig.  16. 

Exercises  given  by  prescription  for  thigh,  shoulder,  forearm  and  chest,  by  pulley 
weights,  at  Heaton  Park,  Manchester. 
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lighter  duty.  Not  more  than  30  per  cent,  succeeded  in  passing  into 
Class  A.  This  experience  has  also  been  shared  by  some  cases  of  shock. 
Bronchitis,  following  exposure  to  gas,  is  frequently  re-awakened  by  the 
forced  effort  of  running  or  jumping,  and  many  cases  of  frostbite,  that 
are  quite  able  to  walk  a  mile  or  two,  find  themselves  unequal  to  a  forced 
march  and  have  to  be  left  on  light  duty. 

We  shall  in  future  be  able  to  refer  suitable  cases  to  the  special 
hospitals  now   in  course  of  organization  for  the  treatment  of  difficult 


Fig.  17. 

Paralysis  of  abdominal  muscles  after  being  buried  in  a  trencb,  with  complete 
recovery  after  re-education  of  muscles. 


orthopaedic  cases,  obscure  and  puzzling  nervous  conditions,  and  for  the 
thorough  and  minute  study  of  the  heart,  where  individual  attention  can 
be  paid  to  cases  that  would  otherwise  have  to  be  taken  in  groups. 

A  glance  at  the   final  result  obtained  in  a  Command  Depot,  will, 
I  think,  show  how  thoroughly  justified  the  Director-General  has  been 
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Fig.  IS. 
Heels  raising  by  the  aid  of  sticks — one  of  the  first  exercises  for  crippled  men. 


Fig.  19. 
Knee-raising  by  a  squad  on  light  physical  training. 
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Fig.  20. 
Slow  deep  breathing  with  arms  raising,  each  man  judging  his  own  time. 


Fig.  21. 

Balance  exercises  for  men  in  Class  "A. 
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Fig.  22. 
High  knees  raising  through  wire  entanglements  for  men  in  Class  "A. 


Fig.  23. 

Powerful  man  who  cannot  carry  a  pack  on  account  of  fractured  clavicle  and 
scar  on  the  shoulder. 
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in  establishing  them  in  spite  of  the  difficulties  met  with  in  manning  and 
equipping  these  great  camps. 

At  Heaton  Park  an  analysis  of  all  classified  cases  sent  out  up  to 
date  show  that  out  of  all  men  discharged  nearly  50  per  cent,  have 
been  rendered  fit  for  active  service,  and  have  rejoined  their  units 
in  the  fighting  line;  about  15  per  cent,  have  been  sent  to  lines  of 
communication  abroad  ;  15  per  cent,  have  been  sent  to  useful  work 
of  a  sedentary  character  at  home  ;  and  20  per  cent,  have  been  dis- 
charged as  "  permanently  unfit,"  many  of  these  being  unbeatable 
from  the  first. 

The  average  time  of  each  man  spent  in  treatment  was  well 
under  three  months,  and  the  fact  must  not  be  lost  sight  of  that 
even  though  a  man  is  not  sent  back  in  category  '"A"  his  opportunities 
for  a  useful  career  in  civil  life  after  the  War  have  been  enormously 
increased,  and  the  burden  on  the  Nation  in  future  pensions  corre- 
spondingly lightened. 

Note. — I  wish  here  to  acknowledge  the  assistance  of  Captain  A.  E. 
Barclay,  R.A.M.C.,  whose  help  in  time,  ideas  and  money  made  it 
possible  to  make  the  experimental  machines  for  corrective  exercises. 
I  am  also  indebted  to  Dr.  H.  J.  Seeuwen,  for  notes  on  cases  under 
his  immediate  charge  for  electrical  treatment,  and  to  Dr.  Frank 
Eatcliffe  for  special  and  valuable  assistance  in  observing  cases  under 
treatment  by  hydrotherapy. 


APPENDIX    A. 


Analysis  of  the  first  1,000  Cases. 


Nerve  injuries,  shock,  &c. 

Heart     ... 

Rheumatism 

Lungs:   Bronchitis,  tuberculosis,  asthma     ... 

Debility  following  typhoid,  malaria,  and  dysentery 

Wounds  of  lower  limbs 

Wounds  of  upper  limbs 

Wounds  of  trunk 

Wounds  of  head 

Diseases  of  eyes   ... 

Diseases  of  ears   ... 

Diseases  of  teeth 


71 

54 
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Treatment  Advised. 


Massage 

Electricity 

Hydrotherapy 

Kernedial  exercises 

Light  route  marches  and  light  physical  training 

Full  physical  training,  includiug  full  route  march  (6  miles) 

Unsuitable  for  treatment  ... 

Returned  to  unit 

Returned  fit  without  treatment 


313 

87 

321 

237 

615 

133 

200 

66 
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APPENDIX    B. 

Guide  to  Officers  and  Civilian  Practitioners  in   making  Medical  Examinations   of 
New  Arrivals,  and  in  all  Re-examinations. 


Conditions  for  which  they  are  prescribed 


(1)  Massage 


(2)  Radiant  Heat    ... 

(3)  Electricity :    (a)    faradic, 
5    (b)  galvanic,   (c)  sinusoidal, 

(d)  ionization 
(4 1  Vibration 

(5)  Corrective  Exercises 


Remedial     exercises      (in 
small  classes) 
(6)  Hydrotherapy :   (a)  douche, 
(6)  sedative  bath,  (c)  whirl- 
l      pool  bath,  {d)  brine  bath 
(7 1  Hospital  Treatment 


(8)  Light  Route  March  :  two 
to  four  miles'  free  walking 

(9)  Light  Physical  Training  : 
movements  slow  and  with- 
out running  or  jumping 

(10)  Full  Physical  Training: 
including  running  and  jump- 
ing and  gymnastic  exercises, 
also  Full  Route  March  in 
quick  time 


Abbreviations 


(1)  Contracted  scars,  (2)  stiffened  joints, 
(3)  nerve  injuries,  (4)  paralysis,  (5)  cer- 
tain rheumatic  conditions,  (6)  trench 
feet 

(1)  Painful   scars,    (2)   painful   rheumatic    R.  Heat 
joints  and  muscles 

(1)  Painful    scars,    (2)   paralysis,    (3)    dis-    Elec. 
ordered  action  of  the  heart,  (4)  contrac- 
tures 

(1)  Disordered  action  of  the  heart,  (2)  rheu- 
matism of  back  and  thigh 

(1)  Stiffness  or  weakness  of  fingers,  (2)wrist,|  Med.  exercises 
(3)  elbow,  (4)  shoulder,  (5)  back,  (6)  abdo-  j 
men,  (7)  thigh,  (8)  calf,  (9)  ankle,  (10)  foot 

(1)  Flat    foot,     (2)    bronchitis    after    gas    Med.  exercises 
poisoning,  (3)  gunshot  wounds  in  chest 

(1)  Nervous    shock,    (2)    rheumatism,    (3)  i  Hydro, 
disordered  action  of  the  heart,  (4)  painful  I 
joints,  (5)  contractures,  (6)  trench  feet 

(1)  Medical,  surgical,  and  dental,  (2)  eye  !  Reports  required 
conditions,  (3)  ear  conditions,  (4)  sputum 
examinations,  (5)  X-ray  examinations 

(1)  Debility  after  enteric   and  dysentery,    L.  R.  M. 
(2)  partial  recovery  from  wounds 

(1)   Debility,    (2)    partial    recovery    from    L.  P.  T. 
wounds 


For  men  ready  for  Class  "A"  and  pre- 
paring to  return  to  their  unit 


F.  P.  T. 
F.  R.  M. 
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APPENDIX    C. 

Classifications  as  per  Army  Council  Instruction  No.  1,023  of  1916. 


Categories 


Sub-heads 


(.4)   Fit  for  general  service 

(B)  Fit  for  service  abroad  but  not 
fit  for  general  service 


(C)   Fit  for  service  at  home  only 


(D)  Temporarily   unfit   for   service 

in  categories  A,  B,  or  C,  but 
likely  to  become  fit  within  six 
months 

(E)  Unfit  for  service  in  categories 

A,  B,  or  C,  and  not  likely  to 
become  fit  within  six  months 


(i)  Men  able  to  march,  see  to  shoot,  hear  well,  and 
stand  active  service  conditions 

Men  free  from  serious  organic  disease,  able  to 
stand  service  conditions  on  the  line  of  com- 
munications in  France,  or  in  garrisons  in  the 
Tropics,  also : 
(i)  Able  to  march  at  least  five  miles,  see  to  shoot  with 
glasses,  and  hear  well 

(ii)  Able  to  walk  to  and  from  work  a  distance  not 
exceeding  five  miles,  see  and  hear  sufficiently 
for  ordinary  purposes 

(iii)  Only  suitable  for  sedentary  work 

Men  free  from  serious  organic  disease,  able  to  stand 
service  conditions  at  home,  also  : 
(i)  Able  to  march  at  least  five  miles,  see  to  shoot  with 

glasses,  and  hear  well 
(ii)  Able  to  walk  to  and   from  work  a  distance   not 
exceeding  five  miles,  see  and  hear  sufficiently 
for  ordinary  purposes 
(iii)  Only  suitable  for  sedentary  work 

(i)  Men  in  this  category  should  all  be  under  treatment 
and  re-classified  when  as  much  improvement  as 
possible  is  obtained 

(i)  Awaiting  discharge  or  re-classification 


APPENDIX    D. 


Prescriptions  of  Remedial  Exercises  as  used  at  Heaton  Park. 

Figures  refer  to  illustrations  in  text-book,  "  Exercise  in  Education  and  Medicine''  (  11.  B. 
Saunders  and  Co.).  Weights  raised  by  pulleys  should  be  gradually  increased  and  number 
of  times  up  to  hventy  for  each  movement. 

(I)  Remedial  Exercises  :    Forearms  and  Wbis 

(A)  Movement  with  Resistance. 

(1)  Flexion  ;  extension  of  elbow  with  resistance.     (See  '-Exercise  in  Education 

and  Medicine,"  figs.  423,  424.) 

(2)  Fist  clenched;    flexion,  extension,    adduction  and  abduction    of    the   wrist 

with  resistance. 

(3)  Pronation  and  supination  with  resistance. 
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(B)  Pulley  Weights. 

(1)  Position  :  Face  to,  arms  downward  ;  floor  attachment. 
■Movement :  Flex  and  extend  elbow. 

(2)  Position  :  Face  from,  arms  forward,  palms  up  ;  high  attachment. 
Movement :  Flex  and  extend  elbow. 

(3)  Position:  Face  from,  arms  downward  ;  floor  attachment. 
Movement :  Flex  and  extend  elbow. 

(4)  Position  :  Face  to,  arms  downward,  elbows  bent ;  high  attachment. 
Movement :  Extend  and  flex  elbow. 

(C)  Wrist  Machines. 

<1)  Handle  Grip  :  Pronation  and  supination  with  increasing  weights. 

(2)  Roller  Grip  :  Overhand,  winding  movement. 

<3)  Roller  Grip  :  Underhand,  winding  movement. 

<4)  Circumduction  of  wrist,  passive  and  active  on  machine. 

(II)  Remedial  Exercises  :  Single  Shoulder. 

(A)'  Movement  with  Resistance. 

(1)  Arm  raise  side  upward  with  resistance. 

(2)  Arm  lower  side  downward  with  resistance. 

(3)  Arm  raise  forward  with  resistance. 

(4)  Arm  raise  backward  with  resistance. 

(5)  Arm  circumduct  with  resistance. 

(See  "Exercise  in  Education  and  Medicine,"  figs.  421  to  430). 

(B)  Pulley  Weights. 

(1)  Position  :  Side  to,  arm  sideward  raised  ;  high  attachment. 
Movement :  Arm  forward  across  chest,  elbow  straight. 

(2)  Position  :  Side  to,  arm  sideward  raised;  floor  attachment. 
Movement  :  Arm  upward  raise,  elbow  straight. 

{3)  Position  :  Side  to,  arm  sideward  raised  ;  high  attachment. 

Movement:    Arm  downward   and    forward,  arm  downward   and   backward, 
alternating. 
<4)  Position  :  Side  from,  arm  across  chest  ;  high  attachment. 

Movement :  Arm  side  outward,  elbow  straight. 
(5)  Position  :  Side  from,  arm  downward  and  behind  ;  floor  attachment. 

Movement  :  Arm  side  upward  raise. 

(C)  Shoulder  Machine. 

Stretching  contractures  up  to  point  of  pain.     (If  pain  persists  discontinue  and 
report.) 

(Ill)     Remedial  Exercises  :  Chest  and  Shoulders. 

(A)  Free. 

(1)  Arms  forward  raise,  inhale,  side  downward  lower,  exhale.     (See  "Exercise 

in  Education  and  Medicine,"'  figs.  304,  305.) 

(2)  Arms  side  upward  raise,  inhale,  trunk  forward  bend  and  raise,   arms  side 

downward  lower,  exhale.     (See  "Exercise  in  Education  and  Medicine," 
figs.  309,  310.) 
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(B)  Pulley  Weights. 

(1)  Position  :  Face  to,  both  arms  forward  ;  high  attachment. 

Movement:    Arms   downward,  arms   outward,   arms   upward,  repeating  in 
rotation. 

(2)  Position  :  Face  from,  arms  forward,  elbows  straight  ;  high  attachment. 
Movement :  Arms  flex,  inhale  ;  arms  forward,  exhale. 

(3)  Position  :  Face  from,  arms  downward  ;  floor  attachment. 
Movement  :  Arms  forward  raise,  elbows  straight. 

(4)  Position  :  Face  from,  arms  forward  ;  high  attachment. 
Movement  :  Arms  raise,  inhale  ;  arms  lower,  exhale. 

(5)  Position  :  Face  from,  arms  forward  ;  high  attachment. 
Movement :  Arms  sideward  and  inhale  ;  forward,  exhale. 

(C)  Stall  Bars. 

(1)  Span  bending  with  chest   raising  one  or  both  arms.      (Sec    ''Exercise  in 

Education  and  Medicine,'"  fig.  521.) 

(2)  For  one  side  only.     Overhead  grasp  and  side  stretching. 

(D)   Plint. 

(1)  Supine.     Artificial  respiration  with  slow,  deep  breathing.     (See  "  Exercise 

in  Education  and  Medicine,"'  figs.  411,  412.) 

(2)  Supine.     Slow  breathing  with  arms  forward  upward  raising  and  side  down- 

ward lowering.     (See  "Exercise  in  Education  and  Medicine,"  fig.  312.) 

(IV)  Remedial  Exercises  :  Abdominal  Muscles. 
(A)  Free. 

(1)  Position  :  Standing,  hands  clasped  across  abdomen. 

Movement  :    Abdominal    breathing.       (See    "  Exercise    in    Education   and 
Medicine,"  fig.  401.) 

(2)  Position  :   Standing,  hips  firm. 

Movement  :    Trunk   circumduction.      (See   "  Exercise    in    Education    and 
Medicine,'"  figs.  391,  392.) 

(B)  Stall  Bars. 

(1)  Position  :  Sitting  on  stool,  hips  firm,  feet  fixed. 

Movement :  Trunk  extension  and  flexion,  with  twisting.     (See  "Exercise  in 
Education  and  Medicine,"  fig.  393.) 

(2)  Position  :  Hanging  to  stall  bars,  face  outwards. 

Movement  :  Raise  knees,  extend  and  flex  le^s  with  knees  raised. 

(3)  Position  :  Standing,  back  to. 

Movement :  Span  bending  and  chest  raising.     (See  "Exercise  in  Education 
and  Medicine,'"  fig.  52.) 

(C)  Flint. 

(1)  Position  :  Supine,  hips  firm. 

Movement  :  Both  legs  raise   12  inches,  kne.  t,  alternate  feet  raise 

and  lower  G  inches,  ten  times  ;   legs  lower.     (See  "  Exercise  iu  Education 
and  Medicine,"  fig.  450.) 

(2)  Position  :  Supine,  hips  firm. 

Movement:  Trunk  raising  and  lowerirjg.     (See  'Exercise  iu  Education  and 
Medicine,"  rig.  452.) 

(3)  Position  :   Sitting  astride,  neck  firm. 

Movement:    Trunk    circumduction.      (.See    "Exercise    in    Education    and 
Medicine,"'  Plate  iii,  fig.  2.) 
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(V)  Remedial  Exercises  :  Shoulders  and  Back. 

(A  i  Free. 

(1)  Arms  forward  raise,  inhale,  side  downward  lower,  exhale.     (See  "Exercise 

in  Education  and  Medicine,"  figs.  304,  305.) 

(2)  Arms  side  upward  raise,  inhale  ;  trunk  forward  bend  and  raise ;  arms  side 

downward  lower,  exhale.     (See  "Exercise  in  Education  and  Medicine," 
figs.  309,  310.) 

(B)  Pulley  Weights. 

(1)  Position  :  Face  to,  arms  forward  ;  floor  attachment. 
Movement :  Both  arms  upward  stretch. 

(2)  Position  :  Face  to,  arms  forward  ;  floor  attachment. 
Movement  :  Forearms  flex  and  extend,  drawing  the  elbows  back. 

(3)  Position  :  Sitting  on  rowing  machine. 

Movement :  Rowing  movement  with  increasing  weights. 

(C)   Flint. 

(1)  Position :  Prone,  neck  firm,  feet  fixed. 

Movement:    Extend   back  and   neck.     (See    "Exercise    in   Education   and 
Medicine,'"  fig.  311.) 

(2)  Position  :  Sitting  astride,  neck  firm. 
Movement  :  Flexion  and  extension  of  trunk. 

(3)  Position  :  Prone,  arms  bend,  feet  fixed. 

Movement  :    Swimming.      (See   "  Exercise   in   Education   and    Medicine,'' 
figs.  313  to  315.) 

(VI)  Remedial  Exercises  :  Thigh. 
(A)  Movements  with  Resistance. 

Position  :  Standing  with  support  for  hand. 

Movement  :  Thigh  abduction,  adduction,  flexion  and  extension  with  resistance. 
(See  "  Exercise  in  Education  and  Medicine,''  figs.  438,  439,  440,  441,  443.) 

(B)  Pulley  Weights. 

(1)  Position  :  Side  to,  strap  to  foot ;  floor  attachment. 
Movement  :  Hip  adduction,  knee  straight. 

(2)  Position  :  Face  to,  strap  to  foot  ;  floor  attachment. 
Movement :  Hip  extension,  knee  straight. 

(3)  Position  :  Side  from,  strap  to  foot ;  floor  attachment. 
Movement  :  Hip  abduction,  knee  straight. 

(4)  Position  :  Face  from,  strap  to  foot;  floor  attachment. 
Movement :  Hip  flexion,  knee  straight. 

(C)  Bicycle  Trainer. 
Increasing  distance  and  friction. 

(VII)  Remedial  Exercises  :  Leg  axd  Foot. 
(A)  Movements  with  Resistance. 

(1)  Position:  Standing,  knee  flex  and  extend.     (See  "  Exercise  in  Education  and 

Medicine,"  figs.  442,  443.) 

(2)  Position :    Sitting,  flex   and    extend,   adduct,   abduct    foot  with   resistance. 

(See  "  Exercise  in  Education  and  Medicine,"  fig.  446  and  figs.  442,  443.) 

(3)  Position  :  Standing,  toes  in. 
Movement :  Heels  raise,  full  knees  bend. 
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(B)  Pulley   Weights. 

(1)  Position  :  Face  to,  strap  to  foot  ;  floor  attachment. 
Movement :  Flex  knee. 

(2)  Position  :  Face  from,  strap  to  foot,  knee  flexed  ;  floor  attachment. 
Movement  :  Extend  knee. 

(C)  Bicycle  Trainer. 

(1)  Increasing  distance  and  friction. 

(2)  Circumduction  of  the  ankle,  passive  or  active  on  machine  up  to  the  point  of  pain. 


APPENDIX    E. 

Notes  on  Tables  of  Exeecises. 

These  four  tables  of  exercises  are  to  control  the  training  of  convalescents. 

Duration  of  table  about  half-an-hour,  repeated  daily  for  twelve  to  eighteen 
days. 

In  moving  from  one  table  to  another  after  teaching  the  new  marching 
exercise,  the  marching  exercise  of  the  previous  table  or  tables  should  be 
frequently  practised. 

Occasionally  high  and  long  jumping  should  be  substituted  for  jumping  and 
vaulting  exercises. 

Games  should  occasionally  be  substituted  for  marching  and  jumping  and 
vaulting  exercises  on  reaching  Tables  II  and  III,  such  as  relay  races,  front 
rank  v.  rear  rank,  under  passing  relay  race,  jumping  the  bag,  three  deep  (or 
"  tag  "),  cat  and  the  mouse,  slipper  tag  from  a  circle. 

(Quickening  exercises,  either  those  of  a  rhythmical  or  competitive  nature, 
should  be  applied  at  any  time  when  a  slackening  of  attention  occurs. 

The  nomenclature  of  positions  and  exercises  is  that  authorized  and 
approved  by  the  Headquarters  Gymnastic  Staff  at  Aldershot,  and  the  tables 
can  be  taught  by  any  of  their  certificated  instructors. 

First  Table  of  Exercises  in  Light  Physical  Training. 
(A)    Introductory  Exercises. 
Leg  exercise         ...  ...  ...       («)  Feet  close ;    (b)  heels  raise. 

Neck  exercise       ...  ...  ...       Head  backward  bend. 

Ann  exercise        ...  ...  ...       (a)  Hips  firm ;    (b)  arms  bend  ;    (c)  anus  bend,  arms 

upward  stretch. 
Trunk  exercise     ...  ...  ...       Feet  close,  hips  firm,  trunk  turning. 

Leg  exercise        ...  ...  ...       (a)  Hrps  firm,  foot  sideways  place ;  (o)  feet  astride  place. 

(L)  General  Exercises. 
Preparation  for  span  bending  ...       Feet  astride,  arms  upward  stretch  (taken  free). 

Balancing  exercise  ...  ...       Hips  firm,  knee  raise. 

ral  exercise  ...  ...  ...       Feet  close,  hips  firm,  trunk  bending  sideways. 

Abdominal  exercise  ...  ...       Hips  firm,  feet  sideways  place,  trunk  bending  back- 

wards. 
Dorsal  exercise    ...  ...  ...       Hips  firm,  feet  sideways  place,  trunk  bending  forwards. 

Marching  exercise  ...  ...       Quick  march  •    (later)  on  the  toes  march. 

Practice  class  arrangements  :  in  two  ranks  fair  in,  numbering,  opening  and  closing  ranks. 
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(C)  Final  Exercises. 
Heels  raise.     Arms  raising  sideways. 


Second  Table  of  Exercises  in  Light  Physical  Training. 
(A)   Introductory  Exercises. 

Leg  exercise         ...  ...  ...       Hips   firm,  heels   raising   and  knees   bending   (later 

quickly). 
Xeck  exercise       ...  ...  ...       Head  bending  backward  (later  head  turning). 

Arm  exercise        ...  ...  ...       (a)  Arms  bend,  one  arm  upward  one  arm  downward 

stretch  ;    (b)  arms  bend,  arms  sideways  stretch. 
Trunk  exercise     ...  ...  ...       Hips  firm,  foot  sideways  place,  trunk  turning. 

Leg  exercise         ...  ...  ...       (a)    Feet   close   and   full   open;    (b)    hips   firm,    foot 

placing  sideways. 


Preparation  for  span  bending 
Balancing  exercise 
Lateral  exercise  ... 

Abdominal  exercise 


Dorsal  exercise    ... 

Marching  exercise 

Jumping  and  vaulting  exercise 


(B)    General  Exercises. 

Feet  astride,  arms  upward  stretch,  trunk   backward 

bend  (slight  movement  only). 
Hips  firm,  leg  raising  sideways  ;   (later)  "  backward" 

and  "  forward." 
Hips  firm,  foot  sideways  place,  trunk   bending  side- 
ways ;    (later)    feet   close,    one   arm    downwards, 

trunk  bendiug  sideways. 
(a)  On  the   hands   down    (by  numbers);    (b)   on  the 

back    down    (ground    permitting)  ;    (later)    with 

leg  raising. 
Hips  firm,  foot  sideways  place,  trunk  forward  bend, 

trunk  downward  bend. 
Hips  firm,  with  knee  raising  quick  mark  time. 
Upward  j  urn  ping. 


(C)   Final  Exercises. 
Hips  firm,  foot  sideways  place,  trunk  turning.     Heels  raise. 

and  upwards. 


Arms  raising  sideways 


Third  Table  of  Exercises  in  Light  Physical  Training. 
(A)    Introductory  Exercises. 

Leg  exercise         ...  ...  ...       (a)  Arms  bend,  heels  raise,  knees  bend,  arms  stretch- 

ing sideways  ;  (b)  hips  firm,  feet  full  open,  heels 
raise  and  full  knees  bend. 

Neck  exercise       ...  ...  ...       Head  turning  quickly  (later  head  bending  forward). 

Arm  exercise        ...  ...  ...       (a)  Arms  sideways  raise,  arms  forward  bead ;  (b)  arms 

swinging  upward. 

Trunk  exercise     ...  ...  ...       Arms  bend,  foot  sideways  place,  trunk  turning. 

Leg  exercise         ...  ...  ...       (a)  Hips  firm,  foot  placing  sideways  ;  (later  bend)  ;  (b) 

hips  firm,  feet  full  open,  foot  outward  place ; 
(later)  foot  placing  outwards. 


Span  bending 

Complex  exercise 

Balancing  exercise 
Lateral  exercise^-... 
Abdominal  exercise 


(B)    General  Exercises. 

Feet  astride,  arms  upward  stretch,  trunk    backward 

bend. 
Hips  firm,  feet  sideways  place,  trunk  bending  forward 

and  full  downward. 
Hips  firm,  leg  raising  forward,  sideways,  and  backward. 
Arms  bend,  feet  sideways  place,  trunk  bending  sideways. 
(a)    On   the  hands  down  (by  numbers);    (b)   on  the 

back  down,  leg  raising. 
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])(  rsal  exercise  ... 
Marching  exercise 
Jumping  and  vaulting  exercise 


Hips  firm,  feet  sideways  place,  trunk  bending  forward 

and  downward. 
Hips  firm,  in  quick  time  sideways  march  (later  slow 

march). 
With  three  paces  forward,  off  the  left  or  right  foot 
jump. 

(C)    Final   Exercises. 


Hips  firm,  feet  sideways  place,  and  trunk  turning.     Hips  firm,  foot  placing  sideways. 
Arms  raising  forward  and  upward,  lowering  sideways  and  downward. 


Table  of  Exercises  in  Full  Physical  Training. 
(.4)   Introductory  Exercises. 


Leg  exercise 
Neck  exercise 
Arm  exercise 
Trunk  exercise     ... 
Lfg  exercise 

Span  bending 

Complementary  exercise 

Supplementary  exercise 
Balancing  exercise 

Lateral  exercise  ... 

Abdominal  exercise 

Dorsal  exercise    ... 
Marching  exercise 


Jumping  and  vaulting  exercise 


Leg  exercise 

Trunk  exercise     ... 
Corrective  exercise 


Hips  firm,  feet  full  open,  heels  raising  and  full  knee 
bending  (four  times). 

(a)  Head  bending  backward  (twice) ;  or  (b)  head  turn- 
ing (twice  in  each  direction). 

Arms  bend,  arms  stretching  forward,  sideways,  and 
upward  (three  times). 

Arms  bend,  feet  sideways  place,  trunk  turning  (twice 
in  each  direction). 

Hips  firm,  feet  full  open,  outward  lunging  (twice 
each  foot). 

(B)    General   Exercises. 

Feet  astride,  arms  upward  stretch,  trunk  bending 
backward  (three  times). 

Feet  astride,  arms  upward  stretch,  trunk  bending  for- 
ward and  full  downward  (twice). 

Hips  firm,  heels  raising  and  knees  bending  (three  times). 

(a)  Hips  firm,  leg  raising  forward,  sideways,  and  back- 
ward (twice  each);  (b)  hips  firm,  knee  raising, 
leg  stretching  forward  (twice  each  leg). 

(a)  Feet  closed,  one  arm  upward  one  arm  downward 
stretch,  trunk  bending  sideways  (twice  to  each 
side). 

On  the  hands,  arms  bend  (three  times),  and  add  later 
with  leg  raising  (twice  with  each  leg) ;  or  (ground 
permitting)  lying  arms  upward  raising,  legs  raising 
(three  times). 

Arms  bend,  feet  sideways  place,  trunk  forward  bend, 
arms  stretching  sideways  (three  times). 

Quick  march,  double  march,  marching  oil  the  toes 
(to  be  done  each  time).  Slow  march  :  Hips  firm, 
with  knee  raising  quick  march  (one  to  be  done 
each  time).  Double  mark  time:  With  hips  firm, 
knee  raise.  Quick  march  :  With  hips  firm,  on 
alternate  feet  hop. 

Complete  training  on  obstacle  cou 

(C)    Final  Exercises. 

Hips    firm,    heels    raising   and    knees   bending  (four 

times). 
Hips  firm,  feet  close,  trunk  turning  (twice  each  way). 
Arms  raising  forward  and   upward  lowering  sideways 

and  downward  (until  the  action  of  the  heart  and 

lungs  is  eased). 


Note. — Duration  of  a  table,  including  obstacle  course,  about  one  hour. 
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APPENDIX    F. 
Observations  on  Heart  Conditions  by  H.  J.  Seeuwen,  M.D.1 

In  January  last,  at  a  meeting  of  the  Royal  Society  of  Medicine,  Sir 
James  Mackenzie  opened  a  discussion  on  the  "  Soldier's  Heart."  His 
paper  was  most  interesting,  as  was  the  discussion  which  followed  his 
reading.  A  few  weeks  afterwards  Dr.  E.  M.  Wilson,  his  assistant,  paid 
a  visit  to  our  Command  Depot  at  Heaton  Park.  He  examined  a  great 
number  of  our  men  affected  by  heart  troubles. 

After  his  visit,  Major  Tait  McKenzie  arranged  for  me  to  give 
electrical  treatment  to  a  selected  group  of  those  men.  I  took  some 
sixty  of  the  most  serious  cases  of  heart  troubles.  All  these  men  were 
at  the  same  time  given  daily  open  air  exercises  by  Major  McKenzie's 
method,  which  included  gymnastic  training  and  route  marches.  The 
physical  training  includes  two  divisions  :  the  light  and  the  full  training. 
The  first  consists  of  slow  movements  of  limbs  and  trunk,  and  some  deep 
breathing  exercises  ;  in  the  second  division  we  find  all  the  movements 
much  more  vigorous,  much  quicker,  and  also  running  and  jumping. 

For  the  route  marches  we  have  the  light  one,  which  is  only  a  walk 
at  an  easy  pace  for  about  two  miles  ;  the  full  route  march  is  a  sharp 
walk,  in  quick  time,  for  half  an  hour  to  an  hour,  usually  with  a  band  of 
music.  I  made  a  daily  application  with  the  faradic  current,  the  only 
form  of  medical  electricity  at  our  disposal  for  the  time  being  (March, 
1916). 

The  history  of  most  of  those  men  corresponds  closely  with  those 
related  in  the  articles  of  Mackenzie,  Wilson,  and  others.  Wounds 
(20  per  cent,  were  wounded),  shell  shock,  excessive  work,  exhaustion, 
and  nervous  strain  are  common  factors.  Debility  following  infection 
by  sore  throats,  measles,  dysentery,  typhoid,  malaria,  were  found  in 
about  25  per  cent. 

When  I  carefully  scrutinized  the  pathological  history  of  all  those 
young  men,  in  more  than  50  per  cent.  I  could  trace  some  old-standing 
lesions,  or  some  weakness,  or  at  least  a  want  of  energy  on  the  part  of 
the  heart. 

Some  of  them  had  suffered  years  before  they  enlisted  from  palpita- 
tion,   or    breathlessness,    after    any    strong    effort,    such    as    a    run,    or 

1  Membre  fondateur  de  la  Societe  Beige  de  radiologic  et  d'eleetricite   rnedicale  et  de  la 
Societe  Beige  de  Physiotherapie. 
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emotional  disturbance ;  others  had  been  suffering  from  attacks  of  rheu- 
matism (with  or  without  heart  troubles) ;  others  had  hyperthyroidism  ; 
others  had  suffered  habitually,  in  winter,  from  cold  hands  and  feet,  or 
other  vasomotor  disturbances. 

I  asked  all  those  men  if  they  could  play  football  or  other  exhausting 
games  before  they  enlisted,  and  found  that  only  five  or  six  out  of  the 
sixty  men  were  athletes. 

Another  very  important  factor  is  the  probability  of  infection  from  bad 
teeth.  Out  of  those  sixty  men  only  eight  presented  a  healthy  denture. 
Is  this  not  one  way  in  which  we  must  expect  to  discover  a  very  frequent 
cause  not  only  of  the  "  soldier's  heart,"  but  also  of  rheumatism,  or  what 
is  commonly  called  rheumatism,  of  dysentery,  typhoid,  goitre,  and  many 
other  infections  which  find  a  well-prepared  soil  in  bodies  in  which  diges- 
tive troubles  have  arisen  through  defective  teeth.  In  such  cases  the 
alimentary  tract  is  the  first  affected  but  afterwards  the  central  nervous 
system  suffers,  and  all  kinds  of  nervous  symptoms  may  well  be  produced. 

Dr.  Wilson  called  my  attention  to  the  great  number  of  enlarged 
necks  in  the  men  he  examined.  The  thyroid  gland  is  very  often 
hypertrophied  (25  per  cent,  had  an  enlarged  neck).  Is  this  due  to 
infection  and  auto-intoxication  ?  In  a  great  number  of  cases,  I 
think,  it  is. 

During  some  ten  months  I  saw  with  Dr.  A.  E.  Barclay  in  the  X-ray 
Department  at  the  Manchester  Royal  Infirmary,  a  great  number  of 
cases  of  simple  and  exophthalmic  goitres,  and  we  found  very  few  of 
those  patients — nearly  all  women — with  a  healthy  denture. 

With  regard  to  indulgence  in  spirits  and  tobacco,  about  which 
Dr.  Poynton  spoke,  I  think  that  in  a  few  cases  this  may  be  a  factor, 
especially  as  regards  the  tobacco  used  in  cigarettes  where  smoke  is 
inhaled.  Some  of  these  boys  were  smoking  and  drinking  more  than 
they  did  before  they  were  soldiers.  Nevertheless  only  five  out  of  the 
sixty  men  were  smoking  over  an  average  of  ten  cigarettes  per  day  ; 
most  of  them  smoked  only  half  that  quantity. 

The  following  are  the  results  obtained  after  two  months  of  the 
above-mentioned  treatment.  All  the  men  were  put  as  soon  as  possible 
on  daily  light  physical  training  and  the  light  route  march.  Most  of 
them  could  stand  both  those  exercises  completely  or  partially,  the 
duration  of  which  was  half  an  hour  each,  as  will  be  seen  from  the 
following  case : — 

Private  J.  had  dysentery  in  Gallipoli.  He  was  invalided  on  October  15  ; 
was  in  hospital  for  three  and  a  half  months,  and  came  into  camp  at  the  end  of 
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February.  He  was  short-winded  and  had  palpitations.  There  was  no  valvular 
disease  of  the  heart.  There  was  pain  over  the  heart  region  ;  he  had  bad  teeth 
and  suffered  from  indigestion;  his  pulse-rate  was  about  100.  March  13,  1916: 
Faradic  treatment  and  light  physical  training  were  begun  ;  pulse-rate,  92. 
March  21  :  Often  palpitation  after  physical  training.  April  5  :  Pulse-rate  80. 
April  13  :  Pulse-rate  76  ;  is  still  on  light  physical  training ;  general  condition 
good  ;  no  palpitation  for  three  weeks.  April  25  :  Pulse-rate  76  ;  will  begin 
full  physical  training.  After  four  or  six  weeks,  as  the  man  did  not  complain, 
and  as  the  heart  trouble  did  not  get  worse,  he  was  promoted  to  the  full  physical 
training  and  the  full  route  march,  the  duration  of  which  is  about  the  same  as 
the  lighter  training,  except  that  the  exercises  are  more  severe  and  the  march 
longer  and  faster. 

All  the  men  were  .examined,  very  often  during  the  exercises  and 
also  for  some  hours  afterwards.  Ten  per  cent,  of  the  patients  were 
unable  to  stand  the  light  exercises  at  all  at  first.  The  following  case  is 
an  example  in  point  : — 

Private  H.  was  in  France  for  eight  months  and  was  invalided  in  July, 
1915  ;  with  palpitation,  tachycardia  and  headache  ;  pulse-rate  120.  He  had 
now  and  then  palpitation  before  enlisting  and  during  training.  After  a  shell 
burst,  he  became  worse  and  worse.  Electrical  treatment  without  physical 
training  was  commenced  on  March  2,  1916;  pulse-rate  110.  March  10: 
Pulse-rate  84.  March  15  :  Pulse-rate  78.  On  March  17  light  physical  exer- 
cises were  begun.  On  March  24:  Pulse-rate  88.  April  12:  Pulse-rate,  100, 
uneasiness,  palpitation  ;  cannot  stand  the  exercises  ;  was  excused  all  duties. 
April  26  :  Pulse-rate,  90,  but  feels  better  ;  will  be  recommended  for  discharge. 

Fifty  per  cent,  could  stand  the  light  exercises  but  not  the  full.  The 
other  40  per  cent,  improved  more  or  less  quickly  under  daily  treatment, 
and  were  soon  able  to  stand  the  full  course  of  gymnastics  and  marching. 
Those  men  wTho  could  not  stand  the  exercises  complained  of  excessive 
fatigue,  of  palpitation,  of  pain  over  the  left  chest,  of  breathlessness,  and 
in  most  of  them  the  pulse-rate  was  high,  often  30  or  40  more  beats 
persisting  for  one  or  more  days  afterwards.  Some  men  who  could  stand 
the  light  exercises  without  any  trouble  were  submitted  again  and  again 
to  the  full  exercises  and  each  time  the  different  symptoms  returned. 
The  following  cases  exemplify  this  condition  : — 

Case  I. — Private  G.,  aged  23,  had  had  an  enlarged  thyroid  for  years ;  bad 
teeth,  chronic  throat  catarrh,  tachycardia  (140  pulsations).  Was  at  Gallipoli. 
The  hot  climate,  very  hard  digging  day  and  night  made  him  weak.  After  a 
severe  bomb  attack  he  fell  unconscious  for  an  hour  and  experienced  his  first 
palpitation.     On  February  2,   1916,  he  began  undergoing  his  treatment,  light 
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exercises  and  faradization.  After  three  weeks  he  felt  much  hetter,  there  was 
no  palpitation,  and  the  pulse-rate  was  90.  On  March  2,  lie  had  full  physical 
exercises,  and  on  March  6,  his  pulse-rate  was  120.  On  March  9,  the  pulse-rate 
was  still  as  high  as  115  :  and  he  complained  of  uneasiness,  and  some  palpi- 
tation. On  March  10,  he  was  again  on  light  exercises.  March  17  :  Pulse- 
rate  88.  March  23  :  Pulse-rate  72.  On  April  1  we  tried  him  again  on  full 
physical  training.  On  April  7  the  pulse  was  over  100,  and  there  was  again 
uneasiness.  On  April  18  he  was  recommended  for  a  Medical  Board  and  wa^ 
passed  for  Home  Service,  for  which  he  was  quite  fitted. 

Case  II. — Lance-Corporal  W.,  invalided  May  15, 1915.  He  was  in  hospital 
for  four  months  with  crushed  head.  He  was  in  France  for  three  months  and 
invalided  for  heart  trouhle.  Before  he  enlisted  he  had  an  enlarged  neck,  but  no 
heart  or  chest  trouble.  He  first  felt  palpitations  after  two  shell  shocks,  and 
was  unconscious  for  a  few  hours.  Stammering  and  tremor,  good  teeth,  no 
constipation  ;  pulse-rate  68.  February  23,  1916 :  Electrical  treatment  and 
light  physical  training.  March  15  :  Still  light  training ;  he  has  improved,  his 
speech  is  much  better ;  there  are  no  palpitations.  March  16  :  He  began  full 
physical  training.  March  22  :  Pulse  still  normal  but  complains  of  dizziness, 
headaches  and  palpitations.  March  30  :  Pulse-rate  80  ;  uneasiness.  April  19  : 
Pulse-rate  82  ;  pain  over  heart  region  after  physical  training  or  full  route 
march.  April  26  :  Was  on  light  physical  training  and  light  route  marching  ; 
felt  better  ;  pulse-rate  72  ;  was  to  be  recommended  for  Home  Service. 

The  electrical  treatment  consisted  in  daily  faradization  with  a  light 
current,  of  long  wired  coil,  over  the  thyroid  gland  and  the  heart. 
This  treatment  is  often  employed  on  the  Continent  for  exophthalmic 
goitre.  It  consists  in  an  application  with  two  tampons  for  three  or 
four  minutes  over  the  thyroid,  followed  by  three  or  four  minutes  with 
one  tampon  over  the  heart  region,  the  other  over  the  neck.  This  kind 
of  current  has  a  marked  sedative  action,  which,  however,  is  only  local. 

The  static  current  may  have  as  good  and  probably  better  effect,  as 
it  acts  as  a  first-class  tonic  to  the  general  nervous  system,  and  local 
applications  over  the  heart  region  may  also  be  given  by  means  of  the 
static  errluve  or  breeze. 

Deep  applications  of  the  X-rays  to  the  thyroid  gland  may  also  be 
very  useful,  especially  so  in  the  case  of  those  men  with  hypertrophied 
thyroid  (25  per  cent,  out  of  the  total).  Dr.  Florence  Stoney  has 
described  this  treatment,  and  she  obtains  good  results.  The  X-ray  is 
certainly  one  of  the  best  methods  of  treatment  for  exophthalmic  goitre 
that  we  possess. 

Tachycardia,  excessive  sweating,  and  nervous  uneasiness  are  the 
symptoms  which  are  the  most  quickly  and  completely  removed. 
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The  following  are  the  results  we  have  obtained  after  an  average  of 
two  months'  treatment  :  Out  of  those  sixty  men,  fourteen  were  quite 
fit  and  returned  to  their  unit ;  four  others  are  fit  and  will  return  in  a 
few  days ;  others  are  on  full  physical  training  and  will  be  fit  in  a  short 
time;  over  a  third,  or  35  per  cent.,  will  be  able  to  return  to  the  firing 
line.  Ten  to  15  per  cent,  have  to  be  discharged.  The  other  50  per  cent, 
of  the  men  have  improved  and  may  be  fit  for  Home  Service. 

These  first  results  are  very  encouraging  and  in  the  summer  months 
I  think  we  can  do  better.  Outdoor  life  is  easier ;  gardening,  open-air 
games  like  bowls,  quoits,  rowing  and  swimming,  may  hasten  the  cure, 
while  X-ray  treatment,  static  electricity,  and  also  hydrotherapy,  will 
greatly  augment  our  percentage  of  recoveries. 


DISCUSSION. 

Lieutenant-Colonel  E.  J.  Morris,  R.A.M.C.  (Command  Depot,  North 
Camp,  Eipon,  and  of  Harrogate)  :  Major  McKenzie,  in  his  admirable  book 
entitled  "  Exercise  in  Education  and  Medicine,"'  adopts  the  trite  expression, 
"  man  is  the  sum  of  movements."  How  true  this  is!  The  value  of  physical 
exercises  was  recognized  even  before  Greek  and  Eoman  times,  but  Professor 
Ling,  rather  more  than  a  century  ago,  co-ordinated  and  elaborated  physical 
exercises  as  a  definite  means  of  treatment  suitable  to  many  conditions.  These 
remedial  exercises,  or  medical  gymnastics,  may  be  divided  into  the  (a)  active, 
the  patient  doing  the  work  himself ;  (b)  the  passive,  all  the  work  being  done  for 
him  ;  (c)  duplicated,  in  which  the  work  is  partly  done  by  the  patient,  assisted,  or 
resisted,  by  the  operator.  My  experience  in  the  Command  Depot  at  Eipon  satis- 
fies me  that  the  treatment  by  physical  means  has  proved  the  most  efficacious. 
Since  November,  1915,  just  over  76  per  cent,  have  returned  to  service  in  the 
various  categories.  The  physical  means  adopted  consist  of  massage,  remedial 
gymnastics,  without  apparatus,  conducted  by  experienced  masseurs  and 
masseuses,  remedial  exercises  with  apparatus  such  as  pulley-weight  machines, 
fixed  bicycle  exercises,  rowing  machines,  grip  dumb-bells,  graduated  weights ; 
also  a  most  useful  means  of  exercise  and  stimulation  of  nerves  and  muscles 
by  means  of  the  galvanic  and  faradic  currents  rhythmically  interrupted  and 
reversed,  on  the  Bergonie  system.  This  is  a  particularly  useful  means  of 
exercise,  because,  in  addition  to  the  mechanical  action  upon  the  joints  and 
muscles,  we  have  the  physiological  trophic  effect  of  impulses  passing  through 
the  motor  nerves.  Further  exercises  are  carried  out  by  members  of  the  Army 
gymnastic  staff  from  Aldershot  as  soon  as  the  convalescents  are  able  to 
undergo  and  benefit  by  these  more  strenuous  exercises  up  to  the  full  physical 
course,  under  the  supervision  of  a  commissioned  officer  of  the  Army 
gymnastic   service.      The    work    requires    much    patience    and    perseverance, 
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because  of  the  mental  aspect  of  the  convalescents,  which  does  not  help,  and 
many  cases  are  sent  to  the  Depot  much  too  late.  Their  disabilities  are  often 
"set,"  beyond  the  scope  of  exercises,  which  would  not  be  the  case  were  they 
treated  by  remedial  physical  means  earlier.  The  Command  Depot  is  an 
excellent  institution,  combining,  as  it  does,  drill,  discipline,  and  treatment  by 
physical,  electrical,  and  other  means  ;  and  even  better  results  can  be  obtained, 
as  the  treatment  at  these  depots  becomes  better  known  and  understood  by  the 
authorities  responsible  for  sending  the  cases.  I  welcome  this  discussion,  and 
I  feel  that  we  owe  Major  McKenzie  a  debt  of  gratitude  for  his  able  paper. 

Dr.  W.  Bezly  Thorne  :  I  should  like  first  to  ask  Major  McKenzie  whether, 
when  these  baths  are  given  in  cases  of  irritable  heart  and  rheumatism,  the 
water  is  in  any  degree  mineralized,  and  if  so  to  what  extent. 

Major  TAIT  McKenzie  :  The  water  is  not  mineralized  at  all,  the  effect 
depends  on  the  temperature. 

Dr.  Bezly  Thorne  :  Perhaps  I  may  be  allowed  to  say,  as  one  who 
has  been  engaged  for  more  than  twenty  years  in  the  balneological  treatment 
of  cardio-vascular  affections,  nervous  and  rheumatic  affections,  that  I  consider 
that  this  paper  of  Major  McKenzie's  marks  a  distinct  epoch  in  the  tardy 
and  almost  stagnant  evolution  of  the  therapy  of  cardiac  diseases,  vascular 
diseases,  and  allied  affections.  I  only  hope  it  may  mark  the  beginning  of  a 
period  in  which,  instead  of  the  entire  hopes  of  the  profession  being  based  on 
digitalis,  strychnia,  bromides,  and  strophanthus,  they  will  look  upon  such 
things  not  as  leading  remedies  at  all,  but  as  mere  adjuvants  to  the  physical 
treatment,  which  is  infinitely  more  powerful,  and  which  can  produce  a  greater 
effect  in  four  or  five  weeks  than  the  other  measures  can  bring  about  in  as  many 
years.  I  hope  I  shall  not  be  considered  presumptuous  if  I  venture  to  suggest 
that  in  the  treatment  of  those  cases  wThich  are  dealt  with  by  baths,  the  water 
should  be  mineralized.  I  have  had  cases  of  trench  rheumatism  in  which 
patients  have  been  scarcely  able  to  move,  though  they  have  been  for  weeks 
under  treatment  by  radiant  heat,  massage,  salicylates  internally,  and  other 
similar  orthodox  measures  ;  yet  by  subjecting  these  cases  to  the  treatment 
adopted  at  many  watering  places  of  not  drying  the  patient  after  the  bath,  but 
letting  them  dry  in  the  blankets — and  particularly  if  to  the  saline  bath  be  added 
a  certain  proportion  of  what  is  now  a  common  commercial  article,  radium 
salt — there  has  been  an  effect  in  a  few  weeks  which  sets  these  people  entirely 
on  their  feet  again.  Not  long  ago  I  had  a  case  in  a  young  man,  an  officer,  who 
had  been  through  all  these  treatments,  and  was  reluctant  to  undergo  another, 
as  he  was  sceptical  about  the  result  being  good.  I  hardly  like  making  this 
statement,  lest  I  might  appear  to  be  exaggerating,  but  before  this  man  bad 
been  long  under  the  treatment — though  when  he  came  he  could  scarcely  rise 
from  the  sitting  posture — he  was  walking  with  full  stride  down  to  the  War 
Office  to  ask  for  further  employment.  I  therefore  very  respectfully  suggest 
that  in  these  establishments,  which  are  doing  such  a  wonderful  work,  such 
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admirable  work,  mineralization  of  the  baths  should  be  attempted.  And 
another  suggestion  I  venture  to  make  is,  that  where  there  is  an  irritable 
heart  and  where  there  are  tremors,  it  is  very  important  not  to  allow  the 
immersion  to  be  too  long.  But  mineralization  of  these  baths  is  most 
effective,  and  I  have  not  seen  a  single  case  since  the  commencement  of  the 
War  in  which  both  the  rapid  action  of  the  heart  and  the  tremors  of  the 
muscles  and  twitchings  of  the  fingers  have  not  ceased  after  the  judicious 
application  of  such  baths  for  five  or  six  weeks,  or  in  which  the  patient  has 
not  been  well  in  two  months.  Therefore,  with  all  respect,  and  with  great 
admiration  of  everything  I  have  heard  this  afternoon,  I  beg  that  those  who 
are  in  charge  of  these  valuable  establishments  will  give  attention  to  this 
point. 

Dr.  Forte scue  Fox  :  As  Major  McKenzie  has  referred  to  the  Committee 
of  the  Section  of  Balneology,  I  may  be  allowed,  as  in  some  sense  representing 
that  Committee,  to  make  one  or  two  observations.  I  think  it  is  of  very  good 
augury  that,  probably  for  the  first  time  in  this  country,  a  medical  society  has 
devoted  an  afternoon  to  the  serious  study  of  physical  treatment  in  disease. 
And  I  was  glad  that  it  should  have  fallen  to  the  Section  of  Surgery  to  make 
this  departure,  because  I  think  that  surgery  and  mechanical  and  physical 
treatment  must  always  be,  in  the  nature  of  things,  very  closely  associated. 
I  go  all  the  way  with  Colonel  Morris  when  opening  this  discussion,  in  believing 
that  what  has  been  now  published  will  be  useful  as  a  guide  to  those  who 
follow  the  same  methods  in  other  parts  of  the  country ;  and  I  think  that  the 
reports  which  Colonel  Moms  and  Major  McKenzie  have  given  us  are  most 
opportune. 

With  reference  to  what  may  be  called  the  Hydrological  Department  at 
Heaton  Park,  I  have  two  observations  to  make.  I  think  that  perhaps  Major 
Tait  McKenzie  did  not  make  it  quite  plain  that  the  whirlpool  baths  are  a  new 
thing  in  our  country,  perhaps  in  any  country,  and  that  we  are  not,  therefore, 
in  a  position  to  say  anything  very  dogmatic  about  them,  but  from  what  we 
know  at  present  we  have  reason  to  think  that,  given  at  high  temperatures  and 
over  long  periods  of  time,  according  to  the  individual  requirement,  they  will 
materially  assist  in  the  movement  of  immobilized  limbs.  The  experience 
which  we  are  now  gaining  in  London  from  day  to  day  shows  that  they 
facilitate  the  use  of  massage  and  mechanical  apparatus.  Time  alone  will 
determine  their  ultimate  value,  and  the  place  which  they  ought  to  occupy 
in  a  well  appointed  system  of  physical  treatment. 

With  regard  to  the  Pool  Bath,  I  should  like  to  felicitate  Major  McKenzie 
on  being  the  first  British  subject  who  has  had  charge  of  a  bath  of  that 
description.  The  flowing  pool  bath,  at  a  constant  temperature  below  blood 
heat,  may  be  described  as  a  powerful  sedative  to  the  nerve  centres  and 
circulation.  This  also  is  an  entirely  new  departure  in  England,  although  not 
unknown  in  other  parts  of  the  world.  Hereafter  it  will  command  more 
attention. 
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There  are  also  two  points  in  connexion  with  the  use  of  physical  remedies 
everywhere  which  appear  to  me  to  be  important,  and  to  which  I  trust  anyone 
who  may  be  in  charge  of  physical  treatments  will  give  attention.  The  first  is 
the  necessity  for  accurate  and  periodical  mensuration.  In  the  London  clinique 
we  are  working  out  this  question,  so  as  to  determine  not  only  the  condition 
and  degree  of  disablement  at  the  beginning  of  the  treatment,  but  the  course  of 
events  from  week  to  week,  and  what  the  exact  final  disablement  may  be. 
By  means  of  apparatus,  made  partly  in  our  own  country  and  partly  abroad,  we 
are  arriving,  I  hope,  at  a  more  satisfactory  solution  of  the  difficult  question  of 
mensuration. 

The  second  of  these  points  is  with  reference  to  records.  I  submit — and 
the  Committee  to  which  I  have  referred  has  repeatedly  urged  this  matter  upon 
those  who  may  look  to  it  for  guidance  —  that  it  is  very  advisable  that  we 
should  have,  in  all  places  where  physical  treatment  is  employed  for  wounded 
soldiers,  a  unified  and  uniform  system  of  record.  This  recommendation  has 
been  made,  not  only  in  the  interest  of  the  patients,  but  also  for  the  sake  of 
medical  science  in  the  future,  so  that  the  opportunities  afforded  by  this  War 
may  not  be  lost,  and  that  in  time  to  come  we  may  know  what  measure  of 
success  has  attended  the  use  of  the  physical  remedies  that  have  been  employed. 
I  only  wish,  further,  to  add  my  congratulations  to  Major  Tait  McKenzie  for  the 
important  piece  of  pioneer  work  which  he  has  accomplished. 

Lieutenant- Colonel  Watt  (Granville  Canadian  Special  Hospital,  Eamsgate): 
It  has  given  me  great  pleasure  this  afternoon  to  listen  to  Major  McKenzie's 
remarks,  principally  because  we  get  the  same  class  of  cases  at  Eamsgate. 
Ours  are  cases  of  injury  or  disease  of  nerves,  and  diseases  or  injuries  of  joints, 
but  we  see  them  at  an  earlier  stage  than  does  Major  Tait  McKenzie.  We  find 
that,  after  all,  as  in  every  other  branch  of  medicine,  the  diagnosis  is  practically 
everything.  Lor  this  reason  we  have  a  Specialist  Board,  composed  of  Major 
Alwyn  Smith,  orthopaedic  surgeon,  late  assistant  to  Colonel  Robert  Jones,  of 
Liverpool,  and  Major  Colin  Bussel,  neurologist,  of  McGill  University,  who, 
with  their  assistants,  see  every  case  which  comes  into  hospital ;  and  the  value 
of  their  work,  I  take  it,  can  be  made  out  from  the  fact  that  fully  5  per  cent. 
of  the  cases  which  go  through  our  hands  are  psycho-genetic  in  origin.  We  are 
establishing  a  so-called  "  shrine  "  which  is  now  a  fairly  large  one,  made  up  of 
sticks,  crutches,  jackets,  splints,  &c,  of  cases  which  are  cured  in  from  one  to 
ten  minutes,  though  they  come  in  as  instances  of  all  kinds  of  paralysis,  many 
of  long  standing.  Captain  Robertson,  who  is  in  charge  of  the  laboratories, 
is  working  now  on  cases  of  myopathy  and  neurasthenia,  and  in  six  weeks  he 
has  discovered  twenty-eight  cases  of  tertiary  syphilis  among  these  patients, 
and  under  proper  treatment  there  is  no  doubt  they  will  soon  be  back  in  the 
firing  line.  In  this,  as  I  say,  diagnosis  is  everything,  for  if  a  case  is  properly 
diagnosed,  the  treatment  follows  naturally,  and  succeeds.  By  our  procedure, 
a  case  is  either  put  under  surgical  treatment  immediately,  or  is  handed  on  for 
other  appropriate  treatment.  Major  Wilson  is  in  charge  of  the  therapeutics, 
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and  he  places  each  case  under  one  or  other  of  his  assistants  according  to  the 
nature  of  the  disability.  He  has  also  under  him  a  special  medical  officer  who 
treats  nerve  lesions  only,  as  we  find  that  nurses  and  nursing  sisters  do  not 
manage  them  properly.  We  have  found  that  the  results  have  justified  this 
course.  As  soon  as  a  man  is  able  to  do  anything  at  all,  he  is  given  a  chance 
of  accomplishing  some  light  work,  and  he  is  put  into  khaki  with  the  regulation 
blue  armlet  to  indicate  that  he  is  still  a  patient.  If  he  abuses  any  privilege  he 
immediately  loses  this.  For  this  reason  our  "crime  "  is  practically  nil,  because 
a  man  does  not  want  to  lose  his  khaki.  If  he  does  arts  and  crafts  work  he  is 
transferred  to  an  annex,  to  which  is  attached  a  large  gymnasium.  Here  he 
comes  under  the  medical  officer  in  charge  of  gymnastics,  who  examines  him 
and  decides  what  special  form  of  exercise  treatment  he  ought  to  have.  All  our 
exercises  are  active  :  Major  Smith  is  against  passive  exercises,  except  gentle 
manipulation  during  massage,  preceded  by  eau  courante  baths.  Most  of  the 
machines  for  giving  the  exercise  we  have  made  ourselves  at  our  own  workshop, 
and  I  think  the  total  cost  to  the  Canadian  Government  is  only  £100  for  the 
whole  equipment,  which  shows  for  how  little  money  this  can  be  done.  A  man 
may  be  put  into  an  individual  class,  or  a  class  for  special  groups  of  muscles, 
or  finally  into  large  classes  of  general  gymnastics  and  Swedish  drill.  I  have 
brought  with  me  a  table  of  what  we  do  every  day :  Swedish  drill  and 
gymnasium,  30  per  cent. ;  quadriceps  class,  10  per  cent.  ;  tibial  class,  15  per 
cent. ;  shoulder  class,  5  per  cent.  ;  back  class,  2  per  cent.  ;  elbow  class,  8  per 
cent.  ;  wrist  class,  10  per  cent.  ;  special  classes  (flat  feet,  individual  and 
artificial  limbs),  20  per  cent.  As  soon  as  a  man  is  through  with  his  exercises, 
under  a  capable  instructor,  he  is  passed  on  to  another  instructor,  who  puts  him 
on  to  route  marching,  and  as  soon  as  that  instructor  is  finished  with  him  he 
passes  him  on  to  yet  another,  who  supervises  him  on  the  playground,  where 
he  plays  football,  cricket,  croquet,  or  anything  else  suitable  to  his  disability  : 
in  this  way  he  spends  two  hours  every  day  in  the  open  air  in  the  fields. 
He  also  has  to  do  light  duty.  He  may  have  these  duties  in  the  hospital, 
or  he  may  have  to  go  to  the  arts  and  crafts  department,  which  includes 
machine  shops,  printing,  carpentry,  cabinet  making,  fret  sawing,  cigarette 
making,  painting  and  gardening.  He  is  not  permitted  to  work  more  than  four 
hours  a  day,  and  may  not  work  less  than  two  hours.  We  have  definitely  to 
limit  the  time  because  some  at  least  are  so  eager  that  they  would  try  to  go  on 
for  eight  hours.  In  this  way  every  man  is  employed  at  something  the  whole 
day  long  up  to  4  p.m.  We  have  had  to  increase  their  rations  so  much  that 
many  are  now  drawing  the  same  full  rations  as  the  men  in  the  trenches. 
In  order  to  prevent  over-fatigue  or  too  prolonged  stay  in  hospital,  the  checks 
on  the  men  are  four  :  (l)  The  medical  officer  examines  every  patient  once  a 
week  ;  (2)  we  have  them  brought  before  the  Specialist  Board  at  least  once  in 
three  weeks  ;  (3)  each  patient  must  have  his  weight  taken  once  a  week  and 
marked  upon  his  own  weight  card  ;  and  (4)  he  must  be  seen  once  in  three 
weeks  by  the  officer-in-charge  of  therapeutics. 
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Dr.  E.  P.  CUMBEBBATCH  (Electrical  Department  St.  Bartholomew's 
Hospital)  :  The  treatment  of  war  injuries  by  electrical  methods,  receives,  ii 
seems  to  me,  but  little  attention  in  Major  Tait  McKenzie's  interesting  paper. 
He  made  no  mention  of  static  electrical  treatment  or  diathermy  or  high 
frequency.  Dr.  Turrell  will,  I  think,  have  some  remarks  to  make  on  treat- 
ment by  these  electrical  methods.  My  purpose  is  briefly  to  refer  to  the 
cases  included  in  Major  McKenzie's  third  class.  Pei'haps  they  could  be 
included  in  a  fourth  class.  I  am  referring  to  cases  of  paralysis  following 
nerve  injury,  cases  that  recover  very  slowly  and  have  been  discharged  from 
the  Army.  Some  of  these  cases  have  come  for  treatment  to  my  department  at 
St.  Bartholomew's  Hospital,  and  it  may  be  a  year  or  longer  before  voluntary 
power  is  recovered  and  a  useful  limb  saved.  I  think  that  such  cases  will  derive 
most  benefit,  with  the  minimum  expenditure  of  the  time  of  the  electrical 
department,  from  the  rhythmically  varying  sinusoidal  current  applied  in  arm  or 
foot  baths.  We  have  in  the  Electrical  Department  of  St.  Bartholomew's 
Hospital,  a  series  of  such  baths,  and  numbers  of  cases  of  paralysis  following 
injury  or  disease  of  nerve-trunks  receive  treatment  there.  We  have  obtained 
uniformly  good  results.  Patience  and  the  proper  application  of  the  current 
are  the  essential  requirements. 

Major  W.  J.  TURRELL  (Oxford)  :  I  beg  to  thank  the  Section  for  their  kind 
invitation  to  me  to  attend  and  hear  this  interesting  paper.  It  is  most  gratifying 
to  hear  this  subject  considered  from  the  point  of  view  of  general  physical 
therapy,  which  includes  many  sub-sections  that  are  not  often  brought  together. 
The  paper  this  afternoon  hardly,  I  think,  exhausts  the  possibilities  of  modern 
electrotherapy  in  the  treatment  of  the  convalescent  soldier.  I  am  not  quite 
clear  what  Major  McKenzie  means  by  the  three-current  treatment  obtained  from 
the  multostat,  or  pantostat.  These  machines  give  the  galvanic  and  sinusoidal 
currents ;  and  although  they  are  sometimes  labelled  as  giving  the  faradic 
current  it  is  the  single  phase  sinusoidal  and  not  the  faradic  current  which  is 
obtainable  from  them.  There  are  two  methods  of  electrical  treatment  which 
I  think  would  prove  exceedingly  useful  to  Major  McKenzie.  First  of  all  the 
diathermy  current,  a  development  from  the  better-known  high-frequency 
current.  The  only  action  of  this  current  is  the  production  of  heat.  From  the 
the  most  ancient  times  the  value  of  heat  as  a  therapeutic  agent  has  been 
recognized,  but  all  the  former  agents  for  its  production,  such  as  hot  baths,  hot 
air,  radiant  heat,  ovens,  &c,  have  only  heated  the  surface  of  the  body. 
The  diathermy  current  can  be  passed  through  any  part  of  the  body,  and  it 
heats  all  the  tissues  through  which  it  passes  in  its  path  between  the  electrodes. 
Any  of  the  deep  structures  of  the  body  can  be  heated  in  this  way.  Surely  this 
is  a  great  advance  in  thermotherapy.  It  has  proved  itself  extremely  useful  in 
the  relief  of  pain  and  is  especially  valuable  in  that  form  of  severe  and  intract- 
able pain  which  sometimes  accompanies  a  traumatic  neuritis.  It  has  given 
excellent  results  in  the  treatment  of  trench  feet.  It  is  an  absolutely  safe 
current   to  use,  provided    that    certain  precautions   are  taken    to  prevent  the 
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occurrence  of  burns.  It  affords  an  ideal  current  for  the  production  of  the 
relaxation  of  the  tissues  as  a  preliminary  to  massage  and  passive  movement. 
Another  form  of  electrical  current,  which  we  have  found  extremely  useful  at 
Oxford  in  the  treatment  of  wounded  soldiers,  is  that  obtained  from  the  static 
machine.  There  is  no  form  of  apparatus  which  has  been  more  unjustly  abused 
by  the  medical  profession  than  this.  A  brief  experience,  however,  with  an 
efficient  static  machine  would  convince  any  unbiased  medical  man  of  its  great 
utility,  for  it  will  accomplish  results  which  can  be  obtained  by  no  other  form 
of  electrical  or  other  treatment.  It  is  the  apparatus  which  is  in  most  request 
in  our  fully  equipped  electrical  department  at  Oxford.  By  means  of  the  very 
vigorous  and  almost  painless  contractions  which  it  excites  we  obtain  an 
entirely  distinctive  form  of  automuscular  massage,  which  is  capable  of  causing 
the  absorption  of  synovial  fluid  from  the  knee-joint,  of  breaking  down  adhesions 
in  the  intramuscular  fibres,  and  is  capable  of  relieving  the  pain  and  limitation 
of  movement  occurring  in  old  and  extensive  scars.  The  Bergonie  apparatus 
for  the  production  of  electrically  provoked  exercises  should  prove  of  great  value 
in  these  command  depots.  '  It  excites  a  form  of  passive  exercises  which 
develops  and  trains  wasted  muscles  to  a  very  remarkable  degree.  By  its  use 
patients  quickly  regain  the  strength  and  tone  of  their  muscles,  and  are  then 
able  by  means  of  the  active  ergotherapy  of  their  own  exertions  to  complete  the 
cure  initiated  by  the  passive  ergotherapy  of  the  electrically  provoked  exercises. 
The  various  forms  of  electrical  treatment  likely  to  prove  of  benefit  to  the 
convalescent  soldier  are  far  too  numerous  to  discuss  this  afternoon,  but 
I  trust  that  the  examples  which  I  have  given  will  show  that  the  question 
of  the  further  development  and  extension  of  electrotherapy  should  receive 
the  serious  consideration  of  those  responsible  for  the  treatment  of  convalescent 
soldiers. 

Dr.  GORDON  (Exeter)  :  There  are  one  or  two  points  on  which  I  would  like 
to  say  a  few  words.  Major  AfcKenzie  will  be  thanked  even  by  a  larger  audience 
than  is  gathered  here  this  afternoon — an  audience  of  men  all  over  the  country, 
who  have  been  anxious  to  hear  that  the  methods  which  he  has  been  employing 
with  so  much  energy  and  success  are  available  for  the  wounded  under  their  care. 
Command  Depots  similarly  equipped  are  very  nearly  what  many  of  us  have 
desired  to  see  established  all  over  the  country.  One  hopes  that  cases  will  in 
future  be  sent  to  them  earlier ;  for  there  is  no  doubt,  from  what  I  have  seen 
and  heard,  that  it  is  absolutely  deplorable  how  late  many  cases  are  sent  for 
such  treatment.  Patients  have  been  hurried  from  pillar  to  post,  from  one 
convalescent  hospital  to  another,  so  that  not  uncommonly  the  period  when 
there  has  been  the  most  prospect  of  doing  them  good  has  long  passed  by. 
I  trust  everybody  who  is  working  in  military  hospitals  will  be  informed  that 
such  treatment  as  has  been  described  is  at  the  disposal  of  their  patients. 
A  form  of  local  heat  which  has  not  been  referred  to  is  that  produced  by  means 
of  hot  sand.  I  regard  it  as  a  valuable  form  of  treatment,  and  I  have  seen 
some  cases  benefit  from  it  more  than  from  radiant  heat  and  light.     You  will 
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forgive  me  if  I  talk  in  units  where  others  can  speak  in  hundreds  ;  hut  one 
case  was  that  of  a  sergeant,  with  a  knee  apparently  fixed  in  a  horizontal 
position  :  his  knee  was  buried  in  hot  sand  for  twenty  minutes  every  day, 
followed  by  gentle  manipulation,  and  in  a  week  or  ten  days  his  knee  became 
flexible  to  a  right  angle.  I  am  sure  hot  sand  baking  is  a  kind  of  treatment 
which  should  not  be  lost  sight  of.  A  question  has  been  asked  with  regard  to 
the  value  of  medicated  waters  in  the  baths.  At  the  request  of  some  colleagues 
I  went  over  to  Paris  last  February,  and  the  medical  officers  at  the  Grand 
Palais  showed  me  everything  that  was  possible.  They  took  me  to  Enghein- 
les-bains,  a  few  miles  north  of  Paris,  where  there  is  a  sulphurated  spa  being 
turned  to  use  for  the  treatment  of  injuries.  They  told  me  there  that  it  did  not 
seem  to  matter  whether  they  used  sulphurated  water  or  plain  water.  But  to 
answer  the  question  on  that  point  finally  further  observations  seem  essential. 
There  has  not  been  much  said  with  regard  to  mensuration.  The  French  have 
a  system  (the  French  are  rather  fond  of  systems,  and  I  do  not  know  that  some 
of  us  are)  and  it  has  three  clear  advantages  :  First,  every  patient  without 
exception  goes  through  a  certain  series  of  treatments ;  secondly,  the  officers  in 
charge  soon  become  specially  skilled  in  diagnosing  the  cases  and  arranging  the 
treatments  ;  and,  thirdly,  if  one  measures  the  disability  at  the  start,  and  again 
at  the  end,  a  clear  idea  is  obtained  of  just  how  much  good  is  done,  and  it  is 
easy  to  test  the  difference  made  by  any  modification  of  procedure.  I  think 
the  lack  of  mensuration  is  a  serious  defect.  With  regard  to  the  price  of 
apparatus,  we  have  seen  and  heard  of  many  excellent  suggestions  for  cheap 
forms  of  apparatus  ;  but  I  cannot  help  thinking — and  I  hope  Major  McKenzie 
will  forgive  me  for  saying  this — that,  for  instance,  those  which  Dr.  Fox  has 
recently  obtained  from  Paris  and  installed  in  London  are  better  than  the 
ingenious  makeshifts  which  have  been  described.  The  Zander  apparatus  was 
very  expensive  because  it  was  made  of  iron,  but  now  twelve  pieces,  which  do 
practically  all  that  is  wanted,  can  be  bought  for  £175.  With  regard  to  the 
effect  of  heat  and  massage,  we  hear  much  of  heat  and  much  of  massage 
separately,  but  few  people  keep  the  ideas  together ;  yet  it  is  essential  that 
members  of  the  profession  should  get  it  into  their  heads  that  heat  and  massage 
should  be  used  together.  There  are  masseuses  who  tell  me  that  massage  cases 
progress  twice  as  fast  when  combined  with  radiant  heat  and  light  as  without. 
If  you  use  sometimes  one,  sometimes  the  other,  separately,  you  will  be  making 
a  mistake.  I  hope  that  those  Government  departments  which  deal  with  dis- 
charged soldiers  will  set  their  minds  to  work  to  try  similarly  to  reduce  their 
disabilities,  which  otherwise  will  be  such  a  drawback  in  civil  life  when  the 
War  is  over. 

Dr.  ACKERLEY  (Llandrindod  Wells)  :  I  have  not  had  very  many  War 
cases,  but  for  ten  years  I  have  treated  many  cases  of  the  kind  mentioned 
to-day  by  physical  means,  and  I  have  practised  them  for  twenty  years. 
I  treated  a  case  of  T-fracture  of  the  elbow  by  massage  in  1897.  It  is  easy 
to  classify  these  more  or  less  chronic  cases.     A  large  number  of  these  are 
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affections  of  muscles  or  joints  :  in  these  we  have  to  cure  immobility  and 
restore  functional  activity.  This  is  best  clone  first  by  massage,  then  by  passive, 
and  last  of  all  by  active,  movements.  The  reason  for  not  beginning  with  active 
movements  is  that  they  give  unnecessary  pain.  On  this  point  I  do  not  agree 
with  the  Canadian  officer  who  spoke.  As  regards  other  cases,  in  a  large  group 
we  have  defective  circulation  or  passive  congestion  of  organ  or  tissue.  Here 
to  restore  a  healthy  circulation  we  have  recourse,  temporarily,  to  an  active 
hyperxmia.  The  means  of  producing  this  are  many- — and  no  dogmatic  state- 
ment should  be  made  as  to  the  best  means — but  on  the  whole,  dry  heat  is 
much  preferable  to  moist  heat ;  and  radiant  heat  appears  to  me  to  act  too 
much  on  the  surface  of  the  skin.  It  is  to  be  deplored  that  English  surgeons 
and  doctors  are  not  better  acquainted  with  the  work  of  Bier.1  I  should  like  to 
make  a  suggestion.  I  am  living  at  one  of  the  spas,  and  we  have  a  large  number 
of  invalided  soldiers  whom  we  can  only  return  as  partially  well.  We  have 
got  rid  of  their  pain  and  certain  other  disabilities,  but  we  cannot  get  them 
into  a  condition  in  which  they  can  march  and  carry  a  pack.  Is  it  possible  to 
make  such  arrangements  as  will  enable  us  to  send  them  to  places  where  they 
can  get  Swedish  exercises  and  marching?  If  Major  McKenzie  can  make  that 
suggestion  to  the  War  Office  it  will  help  us  very  much. 

Major  Tait  McKenzie  (in  reply)  :  I  have  only  a  few  words  to  say  in 
answer  to  the  points  raised.  The  baths  have  not  been  mineralized  because 
we  have  no  facilities  for  doing  so,  and  it  is  still  a  matter  of  dispute  as  to 
what  good  mineralization  does.  We  depend  entirely  upon  the  temperature. 
I  fear  I  did  not  make  myself  clear  about  the  three  currents.  We  have  the 
faradic  battery,  giving  the  faradic  current ;  we  have  the  galvanic  current,  and 
we  have  the  sinusoidal  current.  The  high-frequency  apparatus  is  expensive, 
and  I  believe  it  is  still  a  matter  of  debate  as  to  whether  the  expense  warrants 
putting  in  an  equipment  of  that  kind  in  a  Command  Depot,  but  that  is  an 
administration  question  which  it  is  better  not  to  discuss.  With  regard  to 
treatment  by  the  Bergonie  method,  I  think  I  am  correct  in  saying  that  at  the 
Command  Depot  at  Ripon,  under  Colonel  Morris,  it  is  in  use.  I  have  not  had 
personal  experience  of  it,  but  I  am  sure  that  anyone  who  wishes  can  see  it  in 
operation  at  Eipon.  With  reference  to  the  expense  of  apparatus,  even  £112 
is  to  be  considered  if  you  can  get  the  same  effect  produced  by  machines  made 
by  local  people  for  a  few  pounds,  but  that,  again,  is  a  matter  of  administration. 


1  Bier,  "  Text-book  of  Hyperemia,"  translated  by  Blick,  1909. 
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President — Surgeon-General  Sir  Anthony  A.  Bowlby,  K.C.M.G.,  A. M.S. 


{July  12,  1916.) 

(Chairman — Sir  Fkedeeic  Eve,  Lieutenant-Colonel  K.A.M.C.  (T.), 

F.E.C.S.) 

Cinematograph    Demonstration   of  Methods  of   Bone-grafting. 
By  Frederick  H.  Albee,  M.D.  (New  York). 

The  series  of  cinematographs  shown  illustrated  the  growth  of 
bone-grafts  in  the  various  surgical  conditions  in  which  they  may 
profitably  be  employed,  such,  for  instance,  as  Pott's  disease,  ununited 
fractures,  and  fractures  of  the  neck  of  the  femur.  From  the  X-ray 
plates  shown  on  the  epidiascope,  it  was  shown  how  rapidly  these 
grafts  become  incorporated,  gradually  increase,  and  ultimately  take 
on  not  only  the  function,  but  even  the  structure,  of  the  bone  they 
replace. 

The  main  point  in  the  technique  of  bone-grafting  is  that  the  graft 
must  be  kept  as  free  from  injury  as  possible.  This  is  effected  in  the 
following  manner  :  The  groove  in  the  broken  bone  which  is  to  be  filled 
up  by  the  graft  is  cut  by  means  of  two  parallel  circular  saws  driven 
by  electricity.  These  make  parallel  cuts  in  the  broken  bone,  extending 
on  each  side  of  the  fracture  just  as  far  as  is  required,  and  reaching 
down  to  the  medullary  cavity.  A  cross  cut  is  then  made  at  the  end 
of  each  of  the  parallel  cuts,  by  means  of  a  small  circular  saw,  and  the 
piece  of  bone  can  then  be  easily  lifted  out.  Similar  saw-cuts  are  then 
made  on  another  bone,  the  tibia  by  preference,  so  that  a  piece  of  bone 
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exactly  the  same  size  of  the  space  prepared  for  it  is  obtained.  This 
can  then  be  placed  in  the  groove  cut  in  the  broken  bone  ;  the  surgeon 
can  be  sure  of  its  fitting,  and  so  quickly  is  the  graft  cut  that  it  is  not 
injured  and  its  vitality  is  in  no  way  impaired. 

The  various  steps  in  the  method  are  stated  in  fuller  detail  in  the 
record  of  an  illustrative  case  given  below. 

The  second  part  of  the  Demonstration  was  an  exhibition  of  cine- 
matograph films  showing  the  actual  operations  that  have  been  carried 
out  by  the  author. 

Of  recent  years  in  the  United  States,  a  series  of  films  have  been 
taken,  demonstrating  surgical  operations  as  performed  by  various 
experts.  These  films  have  been  lent  out  on  hire  to  the  medical  societies 
throughout  the  Union.  The  pictures  have  been  taken  at  short  range, 
and  include  only  the  operation  field,  to  the  exclusion  of  all  unnecessary 
details.  By  means  of  the  special  lighting  arrangements  adopted,  the 
obscuring  effect  of  the  blood  is  seen  to  be  reduced  to  a  minimum,  and 
every  detail,  from  the  first  incision  to  the  application  of  the  final 
dressing,  can  be  clearly  followed. 

A  film  was  shown  illustrating  the  treatment  of  a  case  of  ununited 
fracture  of  the  tibia.  The  case  had  been  treated  by  the  application  of 
a  metal  plate,  without  success ;  sinuses  formed  and  the  presence  of  a 
definite  sequestrum  was  demonstrated  by  the  X-rays.  The  case  was 
subsequently  treated  in  two  stages  (both  shown  on  the  film)  :  the  metal 
plate  and  sequestrum  were  first  removed  and  the  wound  plugged.  After 
an  interval,  the  wound  having  meanwhile  firmly  healed,  without,  how- 
ever, any  union  in  the  tibia  taking  place,  the  seat  of  fracture  was  exposed 
by  turning  out  a  flap,  and  the  fibrous  tissue  removed  between  the  frag- 
ments of  the  bone.  The  next  step  in  the  operation,  consisted  in  the 
removal  of  a  strip  of  bone  about  \  in.  in  breadth,  and  about  5  in.  long, 
from  the  two  fragments,  that  is  to  say  a  gutter  had  been  cut  in  each, 
extending  upwards  and  downwards  on  either  side  of  the  seat  of  fracture 
for  a  distance  of  about  2^  in.  This  was  carried  out  with  the  author's 
electrically  driven  double  saw,1  which  consists  of  two  circular  saws  set  on 
a  central  axis,  so  that  a  long  strip  of  bone  of  the  same  width  throughout 
its  entire  length  is  removed.  A  stream  of  saline  is  allowed  to  flow 
on  the  saws  to  prevent  any  overheating.  In  this  way  a  bed  was  formed 
for  what  is  styled  an  inlay  graft.     The  graft  was  next  cut  with  the 

1  This  is  illustrated  in  the  paper  by  Lieutenant-Colonel  Robert  Jones,  "Transplantation 
of  Bone  and  some  uses  of  the  Bone-graft,"  Brit.  Med.  Journ.,  191G,  ii,  p.  3. 
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same  saws  from  the  other  tibia,  so  that  a  strip  of  bone  was  procured 
consisting  of  the  four  elements  of  bone,  and  accurately  fitting  the  bed 
that  had  already  been  prepared  for  it.  The  graft  was  fixed  in  position 
by  strong  kangaroo  tendon  sutures,  which  passed  through  holes  drilled 
by  the  motor  on  either  side  of  the  gutter.  The  tendons  were  threaded 
through  from  one  side  of  the  gutter  to  the  other,  then  pulled  up  from 
the  gutter  in  the  form  of  loops  under  which  the  inlay  graft  was  forced 
into  place,  and  the  tendons  then  tied  over  it. 

The  value  of  bone-grafting  is  especially  indicated  in  dealing  with 
those  fractures  in  which  there  has  been  great  destruction  of  bony  tissue, 
leaving  an  inch  or  more  separation  between  the  fragments. 

There  have  been  cases  in  which  a  successful  result  has  been 
obtained,  even  though  the  graft  spanned  an  area  where  active  tuber- 
culous disease  was  present,  the  essential  being  that  the  graft  should 
have  a  good  contact  with  healthy  bone  at  either  extremity. 

The  main  feature  of  the  electrical  apparatus,  consists  in  the  tools 
being  driven  by  a  motor  in  a  sterilizable  casing  in  the  operator's 
hand. 
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{October  19,  1915.) 

DISCUSSION    ON    THE    TREATMENT    OF    CEREBRO- 
SPINAL   MENINGITIS. 

Opened  by  Sir  William  Osler,  Bt.,  M.D.,  F.E.S. 

Foe  the  first  time  in  the  medical  history  of  these  islands  cerebro- 
spinal fever  has  prevailed  as  an  epidemic,  and  with  the  usual 
characteristics — a  low  case-incidence,  a  widespread  but  capricious 
distribution,  a  predilection  for  soldiers  and  for  young  soldiers,  a  high 
case-mortality,  and  a  rapid  disappearance  of  the  disease  with  the 
approach  of  fine  weather.  The  figures  of  its  distribution  and  prevalence 
are  not  yet  available.  As  is  usual  in  Europe,  the  military  population 
has  suffered  most.  In  the  first  year  of  the  War  there  were,  in  the 
Home  Army,  462  deaths,  which  put  cerebrospinal  fever  second  on  the 
list  among  the  causes  of  death  from  acute  infections,  probably  a  very 
much  larger  number  than  among  the  civil  population.  When  the 
returns  are  out  we  shall  find  that  the  deaths  from  cerebrospinal  fever 
form  but  a  small  proportion  of  the  total  deaths  from  meningitis.  It  is 
to  be  hoped  that  one  result  of  the  recent  careful  studies  will  be  a  more 
accurate  registration  of  the  forms  of  the  disease.  For  1913  the 
lifgistrar-General  reports  9,269  deaths  from  meningitis  in  England  and 
Wales.  More  than  half  were  the  tuberculous  form,  5,018  ;  of  the 
balance,  159  were  classified  as  posterior  basic,  163  as  cerebrospinal  fever, 
and  3,819  as  "  other  forms."  We  need  information  as  to  that  last 
group,  in  which  there  may  be  a  not  inconsiderable  number  due  to  the 
meningococcus.  Not  only  as  an  epidemic  has  cerebrospinal  fever 
N— 10 
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interesting  peculiarities,  but  as  a  meningitis  it  has  the  unique  and 
fortunate  distinction  of  being  the  only  variety  from  which  recovery  takes 
place  in  from  50  to  70  per  cent,  of  the  cases.  Many  men  of  long  and 
rich  clinical  experience  have  never  seen  recovery  in  the  tuberculous, 
pneumococcic,  or  streptococcic  varieties.  For  the  first  time  I  saw  this 
winter  a  case  of  the  latter  get  well,  the  bacteriology  of  which  was 
worked  out  by  Dr.  Gordon. 

That  cerebrospinal  fever  is  a  specific  infection  due  to  a  special  germ 
is  universally  acknowledged.  The  meningococcus  is  always  present,  it 
may  be  grown  in  pure  culture,  it  has  specific  serological  reactions,  and 
the  disease  may  be  reproduced  in  animals.  A  hard  organism  to  deal 
with,  it  has  cracked  the  reputation  of  many  "  half-baked  "  bacteriologists. 
Like  Eberth's  bacillus  and  the  pneumococcus,  it  has  "strains"  not  yet 
worked  out  satisfactorily,  and  the  existence  of  which  has  not  been 
sufficiently  considered,  as  they  present  differences  in  agglutination, 
opsonization,  and  complement-fixation. 

Only  two  points  call  urgently  for  discussion — the  prophylactic 
measures  and  the  serum  treatment ;  others  are,  in  comparison,  subsidiary 
and  unimportant. 

The  history  of  the  epidemic  may  lead  us  to  expect  a  return  of  the 
disease  in  the  winter  months.  There  are  instances,  indeed,  of  a  pro- 
gressive yearly  increase  in  the  severity  of  the  outbreaks.  What 
preparation  shall  we  make?  In  the  first  place,  let  us  recognize  a 
certain  value  in  the  new  conception  of  the  disease  propounded  by 
Dopter,  and  supported  in  this  country  by  Arkwright,  Lundie,  Thomas, 
Fleming,  and  Maclagan.  The  epidemic  is  in  the  carrier,  the  meningitis 
is  an  incident.  The  germ  is  ubiquitous,  harboured  by  many  who  are 
not  ill  and  who  never  have  any  symptoms,  producing  in  others  a  mild 
catarrh,  and  only  a  few  reaching  the  meninges.  After  all,  this  is  just 
what  happens  in  pneumonia,  in  which  the  proportion  of  cases  to  carriers 
is  even  smaller  than  in  cerebrospinal  fever.  We  cannot  recognize 
always  a  catarrhal  or  nasopharyngeal  stage  of  the  disease,  and  the  germs 
may  be  present  in  a  healthy-looking  throat  of  a  serious  case.  Two 
broad  facts  stand  out — the  correlation  of  the  seasonal  prevalence  with 
nasopharyngeal  catarrh,  and  the  influence  of  overcrowding  in  ill- 
ventilated  barracks  and  houses.  The  concentration  of  human  beings, 
particularly  of  young  recruits,  in  camps  appears  to  be  the  most 
important  single  factor.  Fatigue  lowers  the  resistance,  wet  and  cold 
and  excess  of  tobacco  favour  pharyngeal  catarrh  ;  too  often  the  huts 
or  tents  are  overcrowded,  the  nights  are  cold,  the  blankets  thin — what 
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wonder  if  the  men  close  every  window,  or  lace  up  the  tents  tightly,  and 
that  the  air  becomes  foul?  A  carrier  does  the  rest — distributes  the 
germ  to  some  young  fellow  whose  resistance  is  weakened  or  whose 
nasopharynx  forms  a  suitable  medium. 

During  next  winter  the  medical  officers  in  charge  of  camps  should 
(1)  guard  the  young  soldier  specially  against  over-fatigue;  (2)  reduce 
to  a  minimum  the  circumstances  which  favour  nasopharyngeal  catarrh ; 
and  (3)  make  a  combination  possible  of  good  ventilation  of  the  sleeping 
quarters  with  comfortable  warmth  of  the  men.  These  may  not  be  easy 
details  to  carry  out,  but  they  appear  to  be  essential ;  and  they  are 
worth  fighting  for  to  save,  possibly,  the  lives  of  500  young  men.  In 
the  Lancet  of  this  week  1  Dr.  Halliday  Sutherland  has  offered  important 
suggestions  of  the  same  character,  and  I  do  hope  those  in  charge  of  the 
camps  will  use  every  effort  to  prevent  a  recurrence  of  the  outbreak. 

The  prophylactic  use  of  the  anti-meningitic  serum  is  still  on  trial, 
and  those  who  have  had  experience  will  doubtless  forward  their  results. 

With  our  present  knowledge  a  specific  therapy  combined  with 
lumbar  puncture  is  the  rational  treatment,  combating  with  the  one  the 
sepsis  and  with  the  other  the  pressure  effects  of  the  local  exudates. 
We  are  all  agreed  upon  the  value  of  withdrawal  of  fluid  from  the  spinal 
meninges,  the  technique  and  various  details  relating  to  which  scarcely 
need  to  be  discussed.  On  the  value  of  the  specific  therapy  there  is 
grave  difference  of  opinion. 

The  use  of  serum  is  based  on  sound  experimental  data.  The  long 
and  elaborate  studies  of  Jochmann  and  of  Flexner  and  his  pupils  have 
made  possible  the  production  of  a  serum  which  has  a  specific  influence 
on  the  meningococci  in  the  spinal  canal,  partly  by  a  direct  bactericidal 
action,  partly  by  promoting  phagocytosis ;  possibly,  too,  there  is  an 
anti-endotoxic  action.  I  have  followed  with  the  keenest  interest  the 
Rockefeller  work  in  this  subject,  and  it  is  sound  and  scientific,  a  model 
of  accurate  and  prolonged  research. 

The  specific  treatment  has  been  in  use  now  for  some  years,  and 
details  of  the  results  are  to  be  found  in  the  recent  monograph  of 
Sophian.  Table  XXVIII  gives  the  collected  statistics  of  cases  treated 
with  and  without  the  serum  ;  and  if  worth  anything — which  in  these 
iatro-mathematical  days  many  doubt — the  figures  show  an  overwhelm- 
ingly strong  case  for  specific  therapy.  In  view  of  the  possible  repetition 
of  the  outbreak  next  winter,  the  practical  points  for  us  to  discuss  are 

1  Lancet,  1915,  ii,  p.  8G2. 
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(1)   the  experience  of  the  past  few  months,  and   (2)   its  lessons  for  the 

future. 

I  am  afraid  we  must  confess  to  disappointment  in  many  quarters 
with  the  serum  treatment.  The  reasons  for  the  failure  should  be  laid 
open  freely  and  frankly.  What  we  wish  is  to  get  at  the  truth  of  the 
matter.  My  personal  contribution  is  not  worth  much.  A  consultant 
sees  only  the  severe  cases,  and  usually  when  far  advanced.  A  general 
impression  remains  of  a  type  of  epidemic  unusually  severe,  and 
certainly  the  death-rate  has  been  high.  I  hope  the  figures  for  the 
whole  country  may  soon  be  available. 

I  was  much  interested  in  the  outbreak  among  the  Canadians  at 
Salisbury,  and  have  to  thank  the  medical  officers,  particularly  Colonel 
Murray  McLaren,  for  opportunities  of  seeing  the  cases.  I  have  asked 
Captain  Ellis,  who  was  in  charge  of  the  treatment  at  Bulford,  to  send 
me  a  report,  and  this  he  has  done  through  the  kindness  of  Surgeon- 
General  Carlton  Jones,  of  the  Canadian  Forces.  Dr.  Ellis  has  been  for 
several  years  in  charge  of  the  special  work  on  tabes  and  general 
paralysis  at  the  Rockefeller  Hospital,  New  York,  and  is  an  expert  in  the 
technique  of  spinal  therapy.  There  were  forty  cases,  with  twenty-six 
deaths,  a  mortality  of  63  per  cent.  The  sera  used  were  from  Burroughs 
Wellcome  and  Co.,  the  Lister  Institute,  Mulford,  and  Parke,  Davis  and  Co. 
"  A  few  of  the  patients  treated  with  Mulford's  serum  suggested  that 
some  improvement  had  taken  place,  but  this  was  hardly  striking  enough 
to  justify  its  use.  No  benefit  was  seen  with  any  of  the  other  sera 
employed.  In  one  patient  meningococci  were  isolated  from  the  spinal 
fluid  two  and  a  half  months  after  the  onset  of  the  illness.  During 
this  period  the  patient  had  been  given  more  than  twenty  intraspinal 
injections,  comprising  all  of  the  above  kinds  of  serum.  In  another  case 
meningococci  were  in  the  fluid  five  weeks  after  the  onset  of  the  illness, 
during  which  time  the  patient  had  twelve  injections  of  serum." 
This  is  a  bad  record  for  the  treatment,  and  all  the  worse  coining  from 
the  hands  of  an  expert  in  intraspinal  methods.  Nor  were  the  results 
any  better  at  Haslar  or  Shorncliffe.  Staff-Surgeon  Eobson  and 
Captain  A.  L.  Pearce  Gould  have  reported  a  group  of  thirty-one  cases, 
some  of  which  I  had  the  opportunity  of  seeing  with  them  and  with 
Surgeon-General  H.  D.  Eolleston.  The  mortality  was  52  per  cent., 
and  the  use  of  the  serum  was  abandoned  after  the  occurrence  of  eight 
deaths  among  twelve  cases. 

In  other  local  outbreaks  there  is  the  same  unfortunate  story,  but 
happily,  I  believe  the  man  of  largest  experience,  Dr.  Eobb,  of  Belfast, 
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will  be  able  to  tell  another  tale.  We  want  to  know  in  this  discussion 
the  reasons  for  this  widespread  failure.  I  think  there  has  been  one 
main  cause — inert  sera.  The  strain  or  strains  causing  the  meningitis 
were  "fast"  to  the  sera  employed.  We  do  not  know  in  how  many 
cases  the  para-meningococcus  was  present,  and  it  possesses  specific 
agglutinins  and  precipitins  and  does  not  react  to  the  ordinary  anti- 
meningitic  serum.  Dr.  Gordon  and  others  will  be  able  to  enlighten 
us  on  those  points.  Insufficient  dosage,  failure  to  treat  cases  early, 
imperfect  technique,  have,  I  believe,  been  minor  contributory  causes 
to  the  failure.  Of  course,  there  are  cases  that  resist  all  treatment,  and 
there  are  complications  which  together  will  always  keep  the  mortality 
at  j  per  cent. 

We  are  face  to  face  with  two  problems,  the  only  ones  worth 
discussing :  How  we  may  head  off  another  outbreak  next  winter ; 
but  should  we  fail  in  this,  how  may  we  get  our  mortality  reduced 
to  25  per  cent,  by  profiting  from  the  hard  lessons  of  the  past  few 
months  ? 

This  should  be  made  a  War  Office  problem ;  it  should  be  put  into 
the  hands  of  experts,  who  can  investigate  sera,  so  that  we  could 
be  certain  they  corresponded  to  the  strains  of  organisms  present 
in  the  prevailing  epidemic. 

Dr.  Gardner  Eobb  (Belfast). 

He  had  always  been  greatly  interested  in  the  subject,  as  they  in 
Belfast  and  the  North  of  Ireland  had  suffered  severely  from  outbreaks 
of  this  disease  since  1907. 

Sir  William  Osier  had  suggested  that  the  discussion  that  day  should 
run  under  two  heads  :  First,  prophylaxis,  and,  secondly,  the  treatment 
of  the  disease.  As  prophylaxis  was  not  his  province,  he  would  confine 
his  remarks  to  treatment. 

Before  the  introduction  of  the  serum  of  Flexner  there  occurred  in 
Belfast  a  severe  outbreak.  In  the  first  seven  months  of  that  outbreak 
he  had  under  his  care  in  the  fever  hospitals  275  cases,  and  the  death- 
rate  was  over  72  per  cent.  Then  he  received  from  Dr.  Flexner  a  supply 
of  the  serum,  on  the  preparation  of  which  he  had  been  working  for  a 
long  time.  It  had  then  been  tried  in  a  few  scattered  cases  in  America 
with  good  results.  He  began  its  use  in  the  beginning  of  September, 
1907.  The  change  in  results  was  dramatic.  The  death-rate  fell  at 
once  to  one-third  of  what  it  had  been.     The  death-rate  in  his  hospital 
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cases  had  been  over  80  per  cent,  in  the  three  months  immediately 
before  the  serum  arrived.  Of  forty-five  cases  admitted  in  those  three 
months  thirty-seven  had  ended  fatally.  In  the  first  four  months  after 
the  use  of  the  serum  was  begun  the  mortality  in  hospital  was  26  per 
cent.  Only  half  the  cases  occurring  in  the  city  at  that  time  were  sent 
into  hospital,  and  during  the  same  four  months  the  mortality  in  the 
cases  not  sent  into  hospital  and  not  treated  with  serum  was  85  per 
cent.  Since  then  he  had  frequently  reported  the  result  he  had  obtained 
with  Flexners  serum,  and  in  no  series  of  cases  up  to  the  beginning  of 
last  winter's  epidemic  did  the  mortality  in  his  Belfast  cases  so  treated 
exceed  30  per  cent. 

No  one  who  had  had  any  considerable  experience  in  the  treatment 
of  that  disease  without  intraspinal  injections  of  serum  and  then  had  an 
opportunity  of  observing  the  results  of  such  injections  could  have  any 
doubt  as  to  the  enormous  value  of  that  treatment ;  and  he  believed  he 
was  correct  in  stating  that  everyone  who  had  had  such  opportunities 
was  enthusiastic  regarding  the  success  of  the  method.  To  that  he 
thought  there  was  not  any  exception,  as  shown  by  the  writings  of 
Dunn,  Emmett  Holt,  Ladd,  Boyer,  Sophian,  Fulton  and  many  others 
in  America,  of  Netter  and  Dopter  in  France,  of  Claude  Kerr,  of 
Edinburgh,  and  of  Christomanos  with  his  large  experience  in  Greece. 
The  same  unanimity  was  to  be  found  in  the  records  from  Germany, 
where  similar  success  was  obtained  after  the  adoption  of  the  intraspinal 
route  for  the  administration  of  the  antiserum. 

In  the  discussion  at  the  Epidemiological  Section  held  last  Feb- 
ruary he  had  reported  his  results  to  that  date.  The  number  of  cases 
was  then  about  120,  and  the  mortality  had  been  under  2-4  per  cent. 
Those  were  gross  mortality  results;  all  the  deaths  were  included,  and 
he  would  again  plead  that  gross  mortality-rates  should  be  given  in 
records  of  serum-treated  cases  for  two  reasons :  first,  because  the  death- 
rates  of  60  to  80  per  cent,  commonly  reported  in  outbreaks  in  America 
and  Europe  before  the  introduction  of  intraspinal  injections  of  serum 
were  gross  mortality-rates ;  and,  secondly,  because  from  his  experience 
he  believed  it  was  quite  impossible  to  say  in  the  first  few  hours  of 
illness  that  any  case  was  hopeless. 

In  a  recent  and  very  excellent  work  on  cerebrospinal  meningitis  the 
author,  who  had  large  experience  of  the  serum  treatment  in  a  com- 
paratively recent  epidemic,  and  had  a  gross  mortality-rate  of  25  per 
cent.,  had  excluded  over  40  per  cent,  of  his  fatal  cases  because  they 
were  "hopeless  from  the  first,"  or  died  within  twenty-four  hours,  £c. 


Therapeutical  and  Pharmacological  Section  7 

He  then  published  a  table  of  cases  reported  from  various  places  all  over 
the  world.  The  mortality  from  these  places  was  a  gross  rate,  whereas 
the  author's  was  a  "  corrected  "  rate.  Naturally  his  results  were  about 
twice  as  good  as  those  obtained  by  others. 

To  illustrate  how  impossible  it  was  to  give  a  definite  prognosis,  he 
might  be  allowed  to  mention  one  case  which  occurred  last  February. 
He  was  asked  late  one  night  to  see  a  young  man  who  had  only  been 
taken  ill  that  morning.  He  had  been  in  excellent  spirits  on  going  to 
bed  the  night  before,  was  unable  to  rise  in  the  morning  on  account  of 
severe  headache,  he  soon  became  delirious  and  then  unconscious,  and 
when  Dr.  Eobb  saw  him  some  fifteen  or  sixteen  hours  after  the  onset 
he  was  unconscious ;  the  pulse  could  not  be  counted  at  the  wrist,  there 
was  great  rigidity,  and  he  was  covered  with  large  patches  of  subcu- 
taneous haemorrhages  and  a  plentiful  petechial  eruption ;  on  his  feet 
there  were  large  haemorrhages  into  the  skin  measuring  2  in.  by  3  in.  ; 
his  ears,  hands  and  knees  were  covered  with  deep  purple  patches  of 
haemorrhage,  and  there  were  large  subconjunctival  haemorrhages. 
Though  it  seemed  doubtful  to  Dr.  Eobb  and  to  his  own  medical 
attendant  whether  he  would  survive  the  four  or  five  miles'  journey  to 
the  hospital,  it  was  his  only  chance,  and  they  sent  him  in.  He  was 
punctured  immediately  after  his  admission ;  the  cerebrospinal  fluid  was 
purulent,  and  meningococci  were  plentiful,  both  intra-  and  extra- 
cellular. He  was  given  40  c.c.  of  serum.  Twelve  hours  later  he  was 
given  20  c.c,  but  seemed  no  better,  and  the  whole  cornea  in  one  eye 
was  steamy  with  pus  in  the  anterior  chamber.  He  was  given  injection- 
daily  for  several  days  and  slowly  improved.  Eventually  he  recovered 
with  the  loss  of  one  eye ;  some  patches  of  skin  became  necrosed  and 
sloughed.  He  left  hospital  after  ten  weeks'  detention,  and  lately  Dr. 
Robb  had  heard  from  his  doctor  that  the  patient  now  reported  himself 
in  better  health  than  ever  before,  and  he  was  earning  his  living  as  a 
carpenter  on  munitions  work.  This  case  was  quoted  to  show  how 
impossible  it  was  to  separate  cases  which  "  had  no  chance"  from  other 
severe  cases.  If  this  patient  had  died  he  might  readily  have  been  put 
in  the  category  of  cases  which  were  "hopeless  from  the  first." 

They  had  remained  free  from  the  disease  in  Belfast   in  191 3,  and 
to  the  end   of  1914.       "When  there  was  a  reappearance  of  cases   ! 
winter  he  had  fully  expected  that  they  might  look  forward  to  getting 
even    better   results,   as  owing    to    the    experience    they  had    had    ; 
diagnosis  was  more  likely  to  be  quickly  made,  and  the  value  of  early 
injection  of  serum  being  fully  recognized,  the  cases  were  more  likely  to 
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be  sent  into  hospital  without  delay.  It  was  also  apparent  that  they 
would  have  many  cases  from  the  camps,  the  patients  in  such  cases 
being  generally  in  good  physical  condition,  and  at  a  time  of  life  when 
good  results  were  to  be  expected.  But  unfortunately  the  results, 
instead  of  being  better,  had  not  been  so  good.  Since  the  beginning  of 
last  winter  he  had  had  ninety-two  cases  in  hospital  and  had  treated 
eight  cases  in  various  places  outside,  making  exactly  100  cases ;  of  these 
thirty-six  had  died,  a  case-mortality  of  36  per  cent.  In  the  total 
number  they  had  had  previously  the  death-rate  had  been  24  per  cent. 
In  trying  to  find  an  explanation  of  the  cause  of  this  increase,  several 
questions  occurred  to  one  : — 

(1)  Was  the  disease  of  a  more  virulent  type  ? 

(2)  Was  there  any  marked  difference  in  the  average  age  of  the 

patients  which  might  make  for  a  higher  mortality '? 

(3)  Could  the  increase  be  accounted  for  by  differences  in  the 

strains  of  the  meningococcus  ? 

(4)  Was  the  serum  available  of  as  high  standard  of  immunity 

value  ? 

(1)  Regarding  the  virulence  of  the  type,  it  was,  of  course,  very 
difficult  to  make  a  correct  estimate,  but  his  opinion  wTas  that  the  recent 
outbreak  had  not  been  more  severe  in  type  than  formerly,  although  so 
far  as  he  had  been  able  to  ascertain,  no  case  occurring  in  the  North  of 
Ireland  during  the  past  winter  and  spring  which  was  treated  without 
serum  had  recovered.  There  had  been  several  such.  Unfortunately, 
the  disease  was  not  universally  notifiable  in  the  various  sanitary  districts, 
with  them,  so  that  it  was  not  possible  to  obtain  exact  figures. 

(2)  The  average  age  of  the  patients  had  been  higher  in  the  recent 
outbreak.  This  should,  on  the  results  generally  reported  in  former 
outbreaks,  make  rather  for  a  lower  case-mortality,  but  his  own  experi- 
ence had  been  that  young  children  gave  very  good  results  when  treated 
with  serum,  provided  they  came  under  treatment  reasonably  early.  It 
was  in  the  infants  that  the  greatest  improvement  in  results  had  been 
obtained  since  the  serum  treatment  became  general.  In  children  under 
1  year  treated  without  serum  a  death-rate  of  90  per  cent,  was  common. 
With  the  serum  they  did  quite  as  well  as  cases  in  other  age-periods. 
In  the  present  outbreak  he  had  had  seventeen  cases  in  chldren  under 
5  years  with  only  four  deaths — less  than  25  per  cent.  (One  of  these 
fatal  cases  was  already  over  fifty  days  ill  when  admitted  from  a  country 
district  twenty-five  miles  from  the  city  of  Belfast.) 

(3)  Was   the    increase    in   the   mortality   to    be    accounted    for   by 
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differences  in  the  strain — strains  not  provided  for  in  the  polyvalent 
serum  available  ?  In  the  discussion  at  the  Epidemiological  Section 
last  February  he  believed  that  the  general  impression  held  by  many 
of  those  taking  part  was  that  the  resistance  to  the  serum  treatment 
shown  by  many  of  the  cases  then  occurring  was  to  be  thus  accounted 
for.  During  the  early  spring  he  had  had  several  cases  which  were 
received  into  hospital  quite  early  in  the  attack,  but  though  living  long 
enough  to  receive  several  daily  injections,  had  shown  no  improvement  or 
only  very  temporary  improvement  and  ended  fatally.  He  was  aware 
that  cases  of  that  kind  had  been  met  with  amongst  the  serum-treated 
cases  elsewhere  ;  personally  he  had  not  met  with  such  cases  in  his  former 
experience  in  the  use  of  the  serum.  His  experience  had  been  that  if  a 
patient  lived  for  ten  days  or  a  fortnight  the  case  recovered.  In  this 
outbreak  that  did  not  not  hold  good.  He  might  instance  one  case 
which  occurred  amongst  those  recently  under  his  care  :  a  robust  soldier, 
aged  20,  was  admitted  with  a  severe  attack  on  the  first  day  of  illness ; 
he  received  repeated  injections,  showed  some  improvement  at  first,  but 
only  for  a  short  time.  In  all  he  was  given  fifteen  injections — 480  c.c. 
of  serum — and  had  over  1,100  c.c.  of  fluid  drained  off  from  the  canal. 
He  went  steadily  downhill  and  died  after  four  weeks.  The  meningo- 
coccus was  present  in  the  cerebrospinal  fluid  till  the  end.  In  his  former 
series  he  had  not  met  with  such  cases.  Having  had  some  correspondence 
with  Dr.  Flexner  on  these  resistant  cases,  he  had  collected  specimen 
cultures  of  the  organism  from  cases  in  various  places  and  had  taken 
them  over  to  New  York  for  comparison  with  the  strains  being  used  in 
the  preparation  of  the  serum.  Through  the  kindness  of  Dr.  Martin  he 
had  obtained  several  from  the  Lister  Institute ;  from  Dr.  Robertson  he 
had  received  some  from  Birmingham  ;  he  had  also  received  cultures 
from  Professor  Beatty's  laboratory  in  Liverpool,  and  from  Professor 
McWeeney,  of  Dublin.  Most  of  these  he  had  tried  to  take  out  in  sealed 
tubes,  but  these  all  died  off  on  the  voyage  ;  but  he  had  taken  a  small 
incubator  and  had  transplanted  samples  from  all  these  places  on  the 
voyage,  so  that  strains  from  the  various  districts  were  available  for 
comparison.  These  had  shown  no  marked  differences  when  compared 
with  those  in  use  in  the  preparation  of  the  serum  now  being  made 
at  the  Rockefeller  Institute.  Some  of  them  had  not  agglutinated  with 
the  serum  in  quite  so  high  dilutions  as  those  in  use  there,  and  these 
have  been  used  in  the  preparation  of  the  serum  now.  Dr.  Amoss,  who 
was  working  with  Dr.  Flexner  at  the  Rockefeller  Institute,  had  promised 
to  send  him  a  fuller  report,  but  he  had  not  yet  received  it.     With  the 


10  Eobb  :    Treatment  of  Cerebrospinal  Meningitis 

recent  improvements  in  culture  media,  interchanges  of  cultures  for 
comparison  should  be  less  difficult. 

(4)  Was  the  serum  available  of  as  high  a  standard  of  immunity 
value  ?  For  two  or  three  years  before  their  epidemic  last  winter  there 
had  been  very  little  demand  for  the  serum  from  the  sources  of  supply 
in  America;  then  suddenly  came  the  great  demand  from  this  country. 
Our  War  Office  ordered  large  quantities,  and  much  was  requisitioned 
from  France,  with  the  result  that  the  available  horses  were  bled  as 
frequently  as  possible,  and  the  immunity  value  of  the  serum  dropped 
very  seriously.  For  this  and  possibly  for  other  reasons  he  thought  there 
was  no  doubt  that  much  of  the  serum  which  had  reached  this  country 
last  winter  was  of  a  much  lower  standard  of  value  than  that  formerly 
supplied.  He  thought  that  therein  lay  the  true  reason  of  the  somewhat 
disappointing  results  sometimes  obtained  from  its  use.  Steps  had  been 
taken  to  correct  the  deficiency  in  the  quantity  and  the  quality  of  the 
serum.  Dr.  Flexner  had  also  again  taken  up  the  preparation  of  serum 
at  the  Rockefeller  Institute,  and  serum  was  now  available  which,  judged 
by  all  the  laboratory  tests,  was  of  higher  value  than  any  formerly  in  use. 
He  had  brought  back  with  him  a  supply  of  this  new  serum,  and  so  far 
he  had  treated  eight  acute  cases  with  it ;  in  these  there  had  been  one 
death.  This  was  very  promising,  but  was,  of  course,  much  too  small 
a  number  to  judge  by.  Some  of  these  eight  cases  were  comparatively 
mild,  but  some  were  quite  severe  types.  The  latest  case,  a  soldier, 
admitted  nine  days  ago — then  twenty-four  hours  ill — was  deeply 
unconscious,  with  normal  temperature,  cyanosis,  stertorous  breathing, 
and  the  dreaded  slow  pulse.  On  puncture  thick  syrupy  pus  was 
obtained.  He  was  given  40  c.c.  of  serum;  next  day  he  could  be  roused, 
but  had  paralysis  of  one  side  of  the  face.  The  following  day  there  was 
paralysis  of  the  arm  on  the  same  side.  He  then  steadily  improved, 
and  when  Dr.  Eobb  saw  him  the  previous  day  he  was  quite  bright,  the 
paralysis  of  the  face  had  cleared  up  and  the  arm  nearly  so,  and  the 
meningococcus  had  disappeared  from  the  fluid.  He  appeared  to  be  on 
the  fair  way  to  rapid  recovery. 

He  hoped  that  some  of  the  speakers  that  day  would  give  them  their 
views  on  the  advisability  of  taking  continuous  blood-pressure  readings 
during  lumbar  puncture  and  the  injection  of  the  serum,  as  insisted  upon 
by  Sophian,  also  on  the  use  of  general  anaesthetics.  He  confessed  that 
when  he  first  read  Sophian's  note  on  the  value  of  blood-pressure  readings 
and  on  the  danger  of  general  anaesthetics  he  felt  uneasy.  He  had  not 
at  that  time — some  three  years  ago — had  any  cases  for  a  considerable 
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period,  but  he  felt  that  possibly  the  cases  he  had  treated  had  not  the  best 
of  chances  as  he  had  never  been  guided  by  blood-pressure  readings, 
either  in  the  quantity  of  fluid  drained  off  or  in  the  dosage,  and  he  had 
generally  given  chloroform.  Early  in  his  experience  he  received  a 
lesson  which  he  had  not  forgotten.  He  did  not  like  giving  chloroform 
to  these  patients  so  frequently,  though  the  patients  so  often  asked  for  it. 
In  one  of  the  first  cases  he  ever  had — a  powerfully  built  man — he  had 
given  chloroform  at  the  first  injection,  and  when  repeating  the  injection 
he  explained  to  him  what  he  was  about  to  do  and  he  consented  to  bear 
it  without  moving  if  possible.  The  patient  bore  the  puncture  with 
quite  a  large,  trocar  without  complaint ;  the  fluid  came  freely  and  all 
was  going  well,  when  suddenly,  Dr.  Eobb  supposed  through  some  slight 
movement  of  the  trocar,  the  patient  felt  what  was  evidently  excruciating 
pain  ;  he  sprang  off  his  side  and  made  desperate  efforts  to  bury  his  back 
in  the  bed  so  that  Dr.  Eobb  would  not  again  be  able  to  touch  the  trocar. 
The  patient  was  immensely  muscular  ;  Dr.  Eobb  had  one  assistant  and 
a  nurse,  but  he  was  very  greatly  relieved  when  he  had  at  length 
succeeded  in  getting  the  trocar  removed.  He  completed  the  injection 
under  chloroform.  Since  then  he  had  always  used  a  general  anaesthetic 
unless  the  patient  was  unconscious  or  in  a  few  cases  where  there  seemed 
to  be  some  contra-indication.  From  Dr.  Eobb's  experience  of  some 
800  or  1,000  injections,  quite  80  per  cent,  of  which  had  been  done  under 
general  anaesthesia,  he  believed  these  patients  gave  no  more  anxiety 
to  the  anaesthetist  than  any  others,  and  he  would  recommend  the  use 
of  a  general  anaesthetic  unless  where  obviously  unnecessary  or  for  some 
reason  contra-indicated.  He  had  not  been  able  to  obtain  success  with 
"  water  anaesthesia  "  as  recommended  by  Sophian.  In  some  cases  he 
had  tried  taking  continuous  blood-pressure  readings,  but  did  not  think 
he  received  any  help  from  them.  With  general  anaesthesia  the  variations 
in  pressure  did  not  seem  to  be  marked  either  during  the  withdrawal  of 
fluid  or  the  injection  of  the  serum.  The  withdrawal  of  fluid  often  gave 
rise  to  very  severe  pain,  and,  as  Sophian  said,  the  injection  at  times 
gave  rise  to  pain  which  might  be  almost  unbearable.  Dr.  Eobb  thought 
the  explanation  of  many  of  the  alarming  variations  in  blood-pressure 
was  to  be  found  in  this  sudden  severe  pain  set  up.  With  general 
anaesthesia  this  was  avoided.  As  the  result  of  his  experience  in  this 
method  of  control  of  dosage  Sophian  had  found  that  much  smaller  doses 
of  serum  appeared  to  be  the  safer  course,  and  recommended  that  in 
young  children  the  dose  should  be  3  c.c.  to  12  c.c.  In  Dr.  Eobb's  cases 
in  young  children  he  had  always  given  the  full  dose  of  20  c.c,  often 
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more,  generally  under  complete  anaesthesia,  and  the  results  had  been 
quite  good.  In  the  series  he  had  reported  that  day  were  included  two 
children  under  1  year — both  had  recovered.  These  were  not  mild  cases- 
One,  aged  6  months,  admitted  on  the  fifth  day,  required  seven  injections, 
the  last  on  the  nineteenth  day ;  this  case  had  received  in  all  150  c.c.  of 
serum — viz.,  six  injections  of  20  c.c.  and  one  of  30  c.c. 

The  best  dosage  for  any  age,  infant  or  adult,  had  not,  of  course,  been 
as  yet  worked  out ;  personally  he  was  inclined  to  give  full  doses  and 
frequently  repeat  them  until  definite  improvement  was  shown.  He  was 
quite  sure  they  often  used  more  serum  than  was  necessary,  but  at 
present  they  had  no  means  of  estimating  the  risk  of  withholding  it  in 
cases  not  distinctly  improving. 

Though  he  must  confess  'to  some  disappointment  with  the  results  in 
this  series  of  cases,  and  with  the  mortality  of  3'6  per  cent.,  he  thought 
there  could  be  no  doubt  that,  should  there  be  a  recrudescence  of  the 
disease  in  the  coming  winter,  they  might  look  forward  to  having 
available  serum  of  much  higher  value  than  much  of  that  which  reached 
this  countrv  from  America  last  winter. 


Surgeon-General  H.  D.  Eolleston,  E.X. 

From  the  commencement  of  the  War  to  July  31,  1915,  there  had  been 
about  170  cases  of  cerebrospinal  fever  in  the  Eoyal  Navy.1  The  follow- 
ing summary  of  the  results  of  treatment  was  abstracted  from  the  notes 
of  163  cases,  89,  or  54"6  per  cent.,  of  which  proved  fatal.  The  prolonged 
and  unsatisfactory  cases  naturally  received  more  varied  treatment  than 
the  fulminating  cases,  some  of  which  died  shortly  after  coming  into 
hospital.  As  would  be  seen  by  the  tabular  statement,  various  forms 
and  combinations  of  treatment  were  employed,  and  the  most  noticeable 
point  was  the  failure  of  intrathecal  injection  of  antimeningococcic 
serum. 

Antimeningococcic  serum  from  various  sources  (Burroughs  Wellcome 
and  Co.,  the  Lister  Institute,  and  Mulford)  was  employed.2  In  105  cases 
the  treatment  consisted  of  lumbar  puncture  and  intrathecal  injection  of 
the  serum,  either  alone  (62  cases)  or  with  the  addition  of  vaccines,  soamin, 

'  Being   an  extract   from   a   report   made   to    the    Medical    Director-General,  and  to  be 
published  in  the  forthcoming  number  of  the  Journal  of  the  Eoyal  Naval  Medical  Service. 

2  In  one  case,  at  Deal,  10  c.c.  of  blood  serum  from  a  patient  convalescent  from  the  disease 
was  injected  intrathecally  the  day  before  death. 
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or  hexamine  (43  cases).  Of  these  105  cases  64,  or  61  per  cent.,  died  ; 
and  41,  or  39  per  cent.,  recovered.  Of  the  62  cases  treated  by  lumbar 
puncture  and  intrathecal  injection  of  serum  death  occurred  in  43,  or 
69'4  per  cent.,  and  recovery  in  19,  or  30"6  per  cent.  ;  whereas  of  43 
cases  treated  in  addition  by  vaccines,  soamin,  or  hexamine,  20,  or  46'5  per 
cent.,  were  fatal,  and  23,  or  53*5  per  cent.,  recovered.     It  was  therefore 


Cases 

Deaths 

Recoveries 

Antimeningococcic  serum  — 

Per  cent. 

P'T  cent. 

Intrathecally 

105 

64  or  61-0 

41  or  390 

Alone 

62 

43  or  69-4 

19  or  30  6 

Combined    with   vaccines,    soamin,    hexamine,    or 

serum  hypoderrnically 

43 

20  or  46-5 

23  or  53-5 

Combined  with  soamin 

18 

11  or  61-0 

7  or  39  0 

Combined  with  an  auto-vaccine 

11 

2  or  18-2 

9  or  81-8 

Combined  with  hexamine 

7 

5  or  71'4 

2  or  286 

Combined  with  serum  hypodermically... 

7 

2  or  28-6 

5or  711 

Hypodermically    ... 

19 

6  or  31-6 

13  or  6S-4 

Alone 

4 

1 

3 

Combined  with  intrathecal  injection  of  serum 

7 

2 

5 

Combined  with  auto- vaccine  and  intrathecal  injec- 

tion of  serum 

4 

1 

3 

Combined  with  an  auto-vaccine  ... 

3 

2 

1 

Combined  with  soamin... 

1 

0 

1 

Autogenous  vaccine  (never  alone) 

16 

4  or  25-0 

12  or  75  0 

Combined  with  serum  intrathecally 

6 

1 

5 

1  Combined  with  serum  intrathecally  and  hypodermically 

4 

1 

3 

unbilled  with  serum  intrathecally  and  soamin 

1 

0 

1 

Combined  with  serum  hypodermically 

4 

2 

2 

Combined  with  soamin 

1 

0 

1 

Soamin 

43 

19  or  44-0 

24  or  56  0 

Alone 

21 

7  or  333 

14  or  • 

Combined  with  serum  intrathecally 

18 

11  or  610 

7  or  39-0 

Combined  with  serum  intrathecally  and  hexamine     ... 

1 

1 

0 

Combined  with  serum  intrathecally  and  vaccine 

1 

1 

0 

Combined  with  serum  hypodermically 

1 

0 

1 

Combined  with  an  auto-vaccine 

1 

0 

1 

Lumbar  puncture  (alone) 

13 

4  or  30-8 

9  or  692. 

Symptomatic  treatment  (only) ... 

14 

10  or  711 

4  or  28-6 

obvious  that  the  cases  treated  solely  by  the  intrathecal  injection  of 
serum  and  lumbar  puncture  had  a  higher  death-rate  than  that  (54*6  per 
cent.)  of  the  whole  series  of  163  cases.1  Flexner  had  laid  much  stress 
on  the  importance  of  injecting  antimeningococcic  serum  intrathecally 

1  Flexner,  Journ.  of  Expo:  Med.,  New  York,  1913,  xvii,  p.  553. 
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as  early  as  possible  in  the  disease  ;  and  in  a  table  dealing  with  1,211 
cases  he  had  shown  that  when  the  serum  was  injected  within  the  first 
three  days  the  mortality-rate  was  18  per  cent.,  when  between  the 
fourth  and  seventh  days  27'2  per  cent.,  and  when  later  than  the  seventh 
day  3(5'5  per  cent.  The  following  tabulation  of  105  cases  treated  in 
the  Royal  Navy  had  been  made  on  the  same  lines  for  comparison : — 

Cases  Deaths  Recoveries 

First  to  third  day          ...     70  ...  42  or  60#0  per  cent.  ...  28  or  40-0  per  cent. 

Fourth  to  seventh  day...     24  ...  14  or  58*4        ,,  ...  10  or  41-6       ,, 

Later  than  seventh  day     11  ...  8  or  72-7        ,,  ...       3or27'3       ,, 

The  failure  of  antimeningococcic  serum  to  reduce  the  mortality  was 
therefore  not  due  to  its  being  given  too  late,  for  in  66-7  per  cent,  of  the 
105  cases  it  was  administered  within  the  first  three  days  of  the  disease. 
The  serum  treatment,  which  was  so  successful  in  America  (Flexner, 
Sophian),  Belfast  (Eobb),  and  elsewhere,  was  given  a  thorough  trial 
and  proved  most  disappointing.  In  a  very  few  instances  was  there  the 
critical  improvement  which  was  said  to  occur  in  about  30  per  cent,  of 
the  cases  that  recovered  (Flexner).1  Possibly  the  meningococci  were 
"  fast  "  to  the  action  of  the  serum  or  were  para-meningococci.  In  con- 
sequence of  its  apparent  inertness  intrathecal  injection  of  serum  was  in 
the  latter  part  of  the  epidemic  largely  replaced  by  or  combined  with 
other  methods,  such  as  the  intramuscular  injection  of  soamin.  It  was  true 
that  the  mortality  naturally  diminished  towards  the  end  of  epidemics; 
but  this  did  not  entirely  explain  why,  as  shown  by  the  tabular  state- 
ment, the  results  of  intrathecal  injection  of  serum  compared  so  badly 
with  those  of  almost  all  the  other  methods  and  combinations  of  methods ; 
for  up  to  the  end  of  February  there  were  90  cases  with  a  mortality  of 
52,  or  57  per  cent.,  whereas  from  the  beginning  of  March  to  the  end  of 
July  there  were  80  cases  with  a  mortality  of  38,  or  47  per  cent.  There 
was,  for  example,  a  remarkable  contrast  between  the  effects  of  intra- 
muscular injections  of  soamin  :  (a)  when  given  alone  to  21  cases,  with  a 
mortality  of  33'3  per  cent.,  and  (b)  when  combined  with  intrathecal 
injection  of  serum  in  18  cases,  with  a  mortality  of  61  per  cent.  It  must 
be  recognized  that  when  dealing  with  small  numbers  fallacies  easily  crept 
in,  but  merely  from  these  figures  the  addition  of  intrathecal  injection  of 
serum  would  appear  to  have  coincided  with  an  increase  of  mortality 
in  the  cases  treated  with  soamin.     The  high  mortality  could  hardly  be 

1  Quoted  by  Heiman  and  Feldstein,  "Meningococcus  Meningitis,"  1913,  p.  282. 
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explained  by  the  suggestion  that  it  was  due  to  the  bad  effects  of  lumbar 
puncture,  for  in  13  cases  in  which  lumbar  puncture  alone  was  employed 
there  were  9,  or  09  per  cent.,  recoveries  ;  and  in  91  per  cent,  of  the  163 
cases  lumbar  puncture  was  performed,  and  in  many  cases  repeatedly,  to 
relieve  symptoms  referable  to  increased  intrathecal  pressure.  Alarming 
symptoms  directly  after  the  intrathecal  injection  occurred  in  two  cases 
only,  thus  showing  that  the  gravity  method  of  administration,  which 
was  not  in  vogue  in  the  Royal  Navy,  was  hardly  necessary  provided  due 
care  were  taken.  Serum  rashes  were  noted  in  20  per  cent,  of  the  cases, 
but  were  probably  more  frequent ;  in  a  few  cases  there  was  also  arthritic 
pain.     No  severe  anaphylactic  symptoms  were  recorded. 

Antimeningococcic  serum  was  given  hypodermically  in  19  cases  ;  but, 
as  in  four  cases  only  was  it  the  sole  form  of  specific  treatment  employed, 
no  conclusions  as  to  its  influence  could  be  drawn. 

An  autogenous  vaccine  was  given  in  16  cases,  mainly  by  Fleet- 
Surgeon  H°C.  Whiteside,  B.N.,  at  Plymouth,  where  the  mortality 
(367  per  cent.)  was  remarkably  low.  The  cases  to  which  auto-vaccines 
were  given  all  received  other  specific  remedies  (in  1 1  cases  intrathecal 
injections  of  serum),  and  showed  the  very  low  mortality  of  25  per  cent. 
But  as  the  numbers  were  small  this  result— though  a  further  stimulus 
to  its  more  extended  use — must  not  be  insisted  on. 

As  already  mentioned,  soamin  appeared  to  give  good  results;  its 
beneficial  effect  in  the  septicaemic  stage  of  the  disease  was  noticed  by 
Staff-Surgeon  B.  S.  Bobson,  B.N.,  at  Haslar,  and  had  also  been  men- 
tioned by  others.1-  In  one  case  at  Portland  Hospital  as  much  as  42  gr. 
of  soamin  were  given.     Optic  atrophy  was  not  noted  in  any  instance. 

Hexamine  was  given  by  the  mouth  in  seven  cases  in  the  hope  that, 
as  it  was  secreted  into  the  cerebrospinal  fluid,  it  would  exert  a  bactericidal 
action  on  the  meningococci ;  but  as  it  did  not  appear  to  have  any  effect 
clinicallv,  it  was  soon  abandoned. 

Lumbar  puncture,  which  was  such  an  important  means  of  diagnosis, 
was  performed  in  149  out  of  163  cases,  or  in  914  per  cent.  In  38  cases 
lumbar  puncture  was  done  once  only,  but  14  of  these  cases  died  soon 
after  they  came  under  observation  ;  six  other  cases,  tapped  once,  died. 
Of  22  cases,  tapped  twice,  8  proved  fatal,  2  being  very  acute  ;  3  tappings 
were  done  in  20  cases  (9  deaths),  4  in  24  (15  deaths),  5  in  15  (9  deat 
6  in  6  (3  deaths),  7  in  7  (4  deaths),  8  in  3  (2  deaths),  9  in  4  (all  fatal), 
11  in  5  (2  deaths),  13  in  1  (fatal),  15  in  1  (fatal),  16  in  1  (fatal),  and  17 

1  Batten,  Lancet,  1915,  i,  p.  906. 
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in  2  (both  recoveries) .  Lumbar  puncture  appears  to  be  a  palliative  rather 
than  a  curative  remedy  and  to  relieve  for  a  time  symptoms  due  to 
increased  intrathecal  pressure.  In  13  cases,  of  which  four  proved  fatal, 
it  was  the  only  form  of  treatment  other  than  the  ordinary  symptomatic 
remedies  employed. 

In  14  cases,  10  of  which  proved  fatal,  symptomatic  remedies  only 
(such  as  morphine  for  pain)   were  employed. 

With  regard  to  prophylactic  measures,  it  seemed  advisable  in  the 
case  of  the  Services  to  invalid  the  men  who  recovered  from  an  attack 
of  the  disease,  because  they  might  be  intermittent  or  periodic  carriers 
who  alternately  gave  negative  and  positive  results  on  bacteriological 
examination  of  throat  swabs  for  meningococci. 


Dr.  Michael  Fostee. 

He  proposed  to  give  the  Section  a  short  sketch  of  the  disease 
as  it  had  been  met  with  at  the  First  Eastern  General  Hospital, 
Cambridge.  Early  in  the  history  of  the  epidemic,  the  Command- 
ing Officer  set  apart  a  ward  for  the  treatment  of  the  disease,  and 
for  it  cases  were  collected  from  practically  all  parts  of  the  Eastern 
Counties  and  South  Midlands;  at  one  time  cases  were  drawn  from 
eight  counties.  The  first  case  came  in  the  middle  of  January,  an 
officer's  servant,  who  had  been  at  his  work  the  night  before,  but  at 
2  a.m.  became  unconscious  in  bed.  He  was  moved  to  the  hospital, 
with  a  provisional  diagnosis  of  uraemia.  On  arrival,  he  was  profoundly 
unconscious,  had  tremors  all  over,  he  could  not  swallow,  had  nystagmus, 
and  retention  of  urine.  With  a  catheter  only  \\  oz.  of  urine  could 
be  obtained,  and  as  it  contained  neither  sugar  nor  albumin,  lumbar 
puncture  was  performed,  and  1  oz.  of  yellowish  fluid  containing  pus 
was  drawn  off.  It  was  submitted  for  diagnosis,  and  as  the  report  had 
not  been  received  next  day,  puncture  was  repeated,  1J  oz.  of  fluid 
being  withdrawn.  On  the  third  day  the  patient  was  definitely  better. 
A  third  puncture  was  done,  and  after  that  he  was  able  to  swallow  and 
had  recovered  consciousness.  On  the  sixth  day  he  was  well,  and  was 
discharged,  and  on  the  twentieth  day  he  returned  to  duty.  Further 
cases  came  from  the  same  regiment  in  a  day  or  two ;  the  first  two  of 
these  were  lunibar-punctured  and  both  recovered,  though  their  history 
was  a  somewhat  tedious  one.  Both  returned  to  duty.  Then  they 
began  to  employ  serum,  and  they  treated  six  cases  of  their  own,  and 
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two  cases  were  sent  to  them  from  outside,  after  having  already  received 
an  injection  of  serum.  Of  the  first  eight  cases,  four  died.  The 
conclusion  formed  was  that  they  were  not  doing  very  well  at  that 
hospital  with  the  serum,  especially  when  the  striking  results  which 
mere  lumbar  puncture  had  yielded  were  remembered.  Succeeding  cases 
were  therefore  dealt  with  in  that  simple  fashion,  the  procedure  being 
repeated  as  long  as  the  symptoms  persisted.  To  the  end  of  March, 
twenty-eight  cases  of  the  disease  had  been  treated  there— i.e.,  twenty- 
six  in  hospital,  two  outside.  Excluding  the  cases  which  had  had 
serum,  there  were  twenty  cases  treated  with  repeated  lumbar  puncture, 
with  four  deaths.  But  Nemesis  was  hard  upon  their  heels,  for  five 
of  the  next  seven  cases  died.  That  was  during  April,  when  there 
was  a  particularly  virulent  type  of  case.  Towards  the  end  of  the 
epidemic,  they  had  a  series  of  nine  cases,  with  one  death,  he  believed. 
During  the  time  he  had  charge  of  the  ward— i.e.,  till  the  middle 
of  June — there  were  forty-two  cases  of  the  disease,  with  fourteen 
deaths. 

He  wished  to  put  before  the  meeting  the  question  how  far  treat- 
ment by  drainage  and  lumbar  puncture,  frequently  repeated  and 
persisted  in  during  the  continuance  of  the  symptoms,  was  a  satisfactory 
form  of  dealing  with  the  cases,  at  least  until  something  better  in  the 
way  of  a  serum  was  obtainable  than  seemed  to  be  the  case  now.  The 
advantages  of  the  treatment  by  repeated  puncture  were  relief  of  the 
symptoms  in  a  striking  way,  and  particularly  the  lessening  or  stoppage 
of  the  severe  headache.  One  case,  which  came  in  with  the  most 
severe  headache  of  any  they  had  seen,  so  that  he  rent  the  air  with  his 
cries,  was  submitted  to  puncture  daily,  and  with  very  marked  relief 
and  subsequent  cure.  He  had  another  case,  treated  with  serum,  which 
also  recovered  and  enabled  a  comparison  to  be  made.  Another  and 
most  important  point  was  the  possible  prevention  of  the  occurrence  of 
hydrocephalus  in  these  patients.  Of  course,  there  was  always  the 
fulminating  type  of  case  which  probably  would  not  get  better.  Three 
of  their  cases  came  in  unconscious,  with  inability  to  swallow,  with 
retention  of  urine  and  rattling  in  the  throat,  and  all  three  recovered 
in  from  five  to  eight  days,  after  having  had  only  daily  lumbal-  puncture. 
Some  cases  went  definitely  downhill,  despite  the  puncturing.  He  could 
not  claim  any  extensive  personal  knowledge  of  the  disease,  though  he 
had  occasionally  seen  examples  of  it  before  this  epidemic  :  yet  after 
moving  about  among  cases  for  five  months  one  could  claim  a  fair 
clinical  acquaintance  with  it,  and  he  was  sure  there  was  a  tvpe  of 
x— 11 
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case  which  recovered  to  a  certain  point  and  then  relapsed,  and  though 
the  patients  might  linger,  perhaps  for  weeks,  having  varying  degrees  of 
unconsciousness,  yet  death  was  the  sequel,  and  then  there  was  found 
to  be  extreme  dilatation  of  the  ventricles,  and  the  cord  was  tightly  bound 
across  by  thick  lymph  so  as  to  prevent  circulation.  One  such  case 
which  they  treated  with  serum  got  worse,  and  died  in  a  very  short 
time.  Another  case  came  in  and  showed  very  much  the  same 
symptoms  which  others  did,  but  subsequently  developed  hydrocephalus. 
Eventually,  however,  the  patient  got  well  and  returned  to  duty.  He 
had  had  very  regular  lumbar  puncture.  He  exhibited  that  patient's 
chart.  In  several  cases  he  thought  a  serious  omission  consisted  in 
not  having  done  lumbar  puncture  often  enough  and  continued  it  over 
a,  sufficiently  long  time.  Several  patients  suddenly  lapsed  into  an 
adynamic  state,  with  profuse  sweating,  later  becoming  unconscious, 
with  a  feeble  running  pulse,  and  ultimately  dying  of  hydrocephalus. 
They  were  thought  to  be  too  weak  to  stand  interference.  Subsequent 
experience  proved  this  ought  to  have  been  undertaken. 

With  regard  to  the  serum  treatment,  in  one  of  the  later  cases, 
which  was  running  a  very  chronic  course,  as  the  patient  did  not  seem 
to  be  getting  better,  5  c.c.  of  his  own  serum  were  injected,  after  which 
he  ceased  to  have  headache,  and  his  temperature  fell  to  normal.  He 
insisted  that  lumbar  puncture  was  a  very  safe  proceeding.  He  con- 
sidered it  very  important  to  puncture  at  least  the  acute  cases  until 
acute  symptoms  subsided.  This  prevented  the  fluid  becoming  stagnant 
in  the  spinal  cord,  and  the  onset  of  a  fatal  result.  In  an  acute  case 
no  one  could  foretell  what  would  happen.  Read  in  the  light  of  sub- 
sequent experience  lumbar  puncture  should  have  been  persevered  with. 
He  agreed  with  the  remarks  of  Dr.  Eobb  as  to  the  advisability  of 
giving  a  general  anaesthetic.  It  was  difficult  to  do  lumbar  puncture 
and  run  off  as  much  fluid  as  one  desired  without  inducing  general 
anaesthesia  ;  moreover,  without  the  tapping  one  was  apt  to  break  the 
needle  on  account  of  the  violent  movement  of  the  patient.  With  regard 
to  the  quantity  of  fluid  withdrawn,  they  had  never  witnessed  any  signs 
of  collapse,  such  as  changes  in  the  pulse-rate,  however  much  fluid  came 
away,  sometimes  as  much  as  2  oz.  6  dr.  A  further  advantage  attaching 
to  the  anaesthesia  consisted  in  the  patient  obtaining  several  hours'  sleep  : 
he  generally  had  an  interval  of  some  twenty-four  hours  before  the 
headache  recommenced. 
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Captain  J.  F.  Gaskell. 

He  merely  wished  to  go  into  the  cases  at  the  First  Eastern  General 
Hospital  with  a  little  more  pathological  detail  than  Captain  Foster  had 
done.  The  cases  which  had  died  would  first  be  dealt  with  (see  Table  I, 
p.  20). 

Two  cases,  Bd.(l)  and  Hs.(l),  were  of  the  fulminating  type,  one 
lasting  thirty-six  hours,  the  other  less  than  twenty-four  hours.  By  the 
time  the  first  of  these  patients  was  received  he  was  moribund.  He  was 
given  20  c.c.  of  Mulford  serum  as  only  20  c.c.  of  cerebrospinal  fluid 
could  be  withdrawn.  No  effect  was  seen.  The  seven  other  cases  in 
the  group  with  no  response  to  treatment  lasted  less  than  five  days.  In 
most  of  the  cases  it  was  fairly  easy  to  ascertain  the  duration  of  the 
illness  as  the  onset  was  sudden.  In  these  irresponsive  cases,  the  pus 
was  not  distributed  mainly  over  the  base  of  the  brain,  but  there  was  a 
most  intense  vertical  meningitis ;  the  whole  of  the  meninges  were 
greatly  engorged,  and  even  in  the  early  fulminating  cases  there  was  a 
large  collection  of  pus  all  round  the  cerebral  vessels  ;  in  most  much 
change  in  the  base  of  the  brain  was  markedly  absent.  Pathologically, 
one  might  consider  that  this  type  of  case  was  almost  unsavable.  The 
clinical  effect  .of  lumbar  puncture  in  them  was  nil;  in  three  serum  was 
given,  but  with  no  effect.  Every  day  lost  from  the  commencement  of 
the  illness  before  lumbar  puncture  was  done  seemed  to  lessen  the 
chance  of  recovery.  Five  of  the  cases  were  not  punctured  until  the 
third  day,  and  it  was  conceivable  that  if  lumbar  puncture  had  been  done 
earlier,  the  cases  would  not  have  been  so  severe,  and  there  might  have 
been  a  chance  of  recovery. 

A  second  group  was  represented  by  two  cases,  Ss.  and  An. (2).  One 
case  was  punctured  every  day,  and  died  on  the  nineteenth  day  of  the 
illness.  The  amount  of  pus  progressively  increased  through  the  whole 
series  of  punctures  until  about  the  ninth  day ;  then  it  suddenly  ceased, 
and  there  was  nothing  obtained  but  a  thin  serum.  A  large  trocar  was 
used,  but  even  that  was  not  of  any  use.  The  post-mortem  findings 
afforded  the  explanation  :  the  whole  base  of  the  brain  and  cord  were 
matted  with  extremely  thick  pus,  which  could  not  be  shifted  with 
anything  short  of  a  scalpel.  In  this  case  serum  was  tried  in  order 
to  thin  the  pus  on  the  seventh  day,  but  observations  made  did  not  show- 
that  it  produced  any  effect. 

A  third  group  were  cases  which  developed  hydrocephalus — As.,  Dk.? 
and   Ye.     The  case  Ye.,   he    felt  sure,   was   not   punctured  sufficiently 
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often.  The  man  was  not  brought  to  Cambridge  until  the  sixth  day 
of  the  illness,  and  he  finally  passed  into  a  chronic  hydrocephalic 
condition.  The  last  puncture  was  on  the  fifty-sixth  day,  and  then 
puncture  was  stopped.  From  the  fortieth  day  he  remained  in  an 
adynamic  state,  though  his  pulse  was  fairly  good,  and  he  was  taking 
some  food.  The  last  seven  days  he  had  no  puncture.  Post  mortem, 
a  large  accumulation  of  fluid  was  found  in  the  third  and  fourth 
ventricles.  This  kind  of  case  always  died  of  respiratory  failure.  The 
patients  could  be  kept  alive  for  hours  by  artificial  respiration,  and  so 
long  as  that  was  done  the  heart  kept  going.  The  interpretation  of 
that  was  that  there  was  pressure  on  the  fourth  ventricle,  producing 
the  respiratory  failure. 

At  Cambridge  there  were  twenty-three  recoveries  and  fifteen  deaths. 
Table  II  {see  p.  21)  gave  the  recoveries.  The  first  two  cases,  Tn.  and  Rk., 
were  punctured  on  the  first  day  of  the  illness,  and  the  duration  of  their 
illness  (eleven  days)  was  the  shortest  met  with  at  that  hospital.  They 
responded  very  quickly,  and  a  few  punctures  sufficed  to  start  them  on 
the  way  to  recovery.  In  the  chronic  case  of  Ty.,  he  was  given  5  c.c.  of 
his  own  serum,  as  this  proved  to  be  much  more  strongly  agglutinative 
than  the  best  of  the  other  sera  tried,  including  some  obtained  direct 
from  Dr.  Flexner  at  the  Rockefeller  Institute.  The  effect  of  this 
was  to  bring  about  convalescence.  As  another  man's  illness  suddenly 
cleared  up  on  the  sixtieth  day,  too  much  stress  could  not  be  laid  on 
this  recovery — it  might  have  been  a  coincidence.  There  was  now  in 
hospital  at  Cambridge  a  patient  whose  first  day's  illness  was  July  21 ; 
he  was  not  admitted  till  six  weeks  later,  because  the  condition  had  not 
been  diagnosed.  He  was  in  an  adynamic  hydrocephalic  condition,  and 
it  was  proposed  to  try  a  similar  treatment  in  his  case. 

The  scanty  particulars  given  tended  to  show  that  cases  could  be 
just  as  well  saved  by  daily  lumbar  puncture  and  evacuation  of  fluid 
as  by  giving  serum.  At  any  rate  their  results,  39  per  cent,  mortality, 
were  as  favourable  as  those  of  others  who  had  recently  had  cases 
of  the  disease.  They  had  not  given  soamin  or  other  substance  ; 
and  it  was  their  view  that  even  when  serum  was  given  much  of  the 
benefit  was  attributable  to  the  fact  that  cerebrospinal  fluid  was  with- 
drawn in  order  to  admit  the  serum. 
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Dr.  Caiger, 

in  response  to  Dr.  Hale  White's  invitation,  said  that  he  proposed  to 
mention  a  few  impressions  he  had  gathered  as  a  result  of  the  treatment 
of  a  number  of  cases  of  cerebrospinal  fever  which  had  been  received 
into  the  South-Western  Fever  Hospital  during  the  late  winter  and 
spring  of  the  present  year. 

Though  greatly  interested  in  the  disease,  he  feared  he  was  unable  to 
adduce  anything  very  novel,  either  in  principle  or  method  of  treatment. 
From  the  middle  of  February  to  the  end  of  June,  seventy-two  cases  had 
been  sent  up  to  the  Hospital  certified  as  suffering  from  cerebrospinal 
fever.  Of  these,  twelve  were  obviously  the  subject  of  some  other 
disease.  In  ten,  all  of  whom  recovered,  the  diagnosis  was  not  confirmed 
by  examination  of  the  cerebrospinal  fluid,  and  so  the  nature  of  the 
illness  must  be  regarded  as  doubtful.  In  the  remaining  fifty,  however, 
the  true  nature  of  the  disease  was  confirmed  by  bacteriological,  cyto- 
logical  and  naked-eye  appearance  of  the  fluid  drawn  off  by  lumbar 
puncture.  Of  these  fifty  cases,  sixteen  died,  a  mortality  of  3'2  per  cent. 
All  were  treated  with  antimeningococcal  serum.  In  the  large  majority 
of  them  Mulford's  serum  was  used,  but  a  few  of  the  earlier  cases  were 
treated  with  a  special  serum,  which  Professor  Martin  had  kindly 
placed  at  Dr.  Caiger's  disposal  from  the  Lister  Institute.  As  to 
the  influence  of  the  serum  as  a  curative  agent,  he  had  no  doubt 
whatever. 

It  was  satisfactory  to  learn  from  Dr.  FJobb  that  he  was  in  favour  of 
giving  a  general  ansesthetic  for  the  purpose  of  lumbar  puncture  and  the 
introduction  of  the  serum,  and  that  he  had  not  encountered  any  ill- 
effects  in  consequence.  Their  own  practice  had  been  to  administer 
chloroform  in  all  cases  except  in  adults  with  well-marked  power  of  self- 
control,  or  when  the  patient  was  more  or  less  comatose  ;  and  neither 
he  nor  his  colleague,  Dr.  R.  L.  W7ilcox,  who  was  in  immediate  charge 
of  the  cases,  had  seen  any  reason  to  revise  their  views  on  the 
subject.  Like  Dr.  Robb,  he  had  ventured  to  ignore  the  necessity  for 
simultaneous  observation  of  the  blood-pressure  when  performing  the 
operation,  as  insisted  on  by  Sophian,  nor  had  they  had  any  cause  to 
regret  it.  That  variations  in  the  pulse  tension  and  frequency  occurred 
during  both  the  withdrawal  of  the  cerebrospinal  fluid  and  the  introduc- 
tion of  the  serum  was  undoubted,  but  they  were  convinced  that  such 
variations  occurred  less  frequently  and  were  less  pronounced  under 
anaesthesia  than  without  it.     Having  regard  to  the  mental  disturbance 
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and  actual  pain  involved,  and  the  impossibility  of  feeling  certain  that 
the  patient  might  not  suddenly  become  refractory,  he  regarded  the 
administration  of  a  general  anaesthetic  as  desirable  in  most  instances. 
The  onlv  occasion  on  which  any  serious  development  occurred  amongst 
some  200  or  more  operations  was  in  the  case  of  a  girl,  aged  17,  in 
whom  the  breathing  suddenly  failed,  and  artificial  respiration  had  to  be 
kept  up  for  several  hours  in  order  to  maintain  life ;  but  in  this  particular 
instance  no  anaesthetic  had  been  given. 

With  regard  to  the  dosage,  the  amount  usually  injected  was  15  to 
30  c.c,  repeated  after  an  interval  of  twenty-four  or  forty-eight  hours, 
the  number  of  subsequent  doses  being  determined  by  the  degree  of 
amelioration  of  the  symptoms  and  the  condition  of  the  cerebrospinal 
fluid.  Care  was  always  taken  not  to  inject  quite  as  much  serum  as 
fluid  removed,  and  in  a  few  cases  in  which  the  cerebrospinal  fluid 
obtained  was  small  in  amount  at  a  time,  but  little  serum  could  be  given 
on  that  occasion.  In  recent  cases,  with  the  object  of  obtaining  a  more 
powerful  effect,  they  had  allowed  the  injected  serum,  with  the  addition, 
no  doubt,  of  a  certain  residuum  of  cerebrospinal  fluid,  to  run  out  through 
the  needle  after  the  lapse  of  a  few  minutes,  and  had  then  injected  a 
further  quantity.  The  foot  of  the  bed  should  be  raised  a  foot  or  so 
off  the  floor  during  its  introduction,  and  the  head  of  the  bed  raised  in 
turn  while  the  fluid  was  escaping.  This  might  be  repeated  a  second 
time,  the  whole  proceeding  thus  representing  a  sort  of  intraspinal 
"  lavage."  The  results  so  far  had  been  encouraging,  and  the  method 
was  worth  a  further  trial. 

Whether  the  serum  were  given  by  means  of  a  syringe  or  by  the 
gravity  method  appeared  to  him  immaterial,  provided  care  were  taken 
not  to  inject  too  quickly.  In  the  large  majority  of  -their  cases  a  syringe 
was  used  for  the  purpose.  He  was  convinced  that  the  risk  of  injecting 
the  serum  too  quickly,  however,  had  been  overstated.  Provided  that 
not  more  than  15  to  20  c.c.  were  introduced,  five  minutes  would  be 
sufficient  time  to  allow  for  the  injection. 

The  likelihood  of  meeting  with  a  "  dry  tap,"  though  sometimes,  no 
doubt,  dependent  on  the  thickness  of  the  fluid  itself,  was  more  often 
due  to  want  of  skill  or  experience  on  the  part  of  the  operator.  In  some 
cases,  although  the  needle  might  have  been  introduced  in  the  right 
direction,  and  to  a  sufficient  depth,  no  fluid  was  obtained  and  the  result 
proved  disappointing.  Just  as  the  successful  passage  of  a  metal  sound 
might  call  for  the  tour  de  maitre  on  the  operator's  part  in  the  field 
of  urinary  surgery,  so  would  a   successful   lumbar  puncture  sometimes 
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depend  upon  the  possession  of  an  educated  touch    by  the    hand  that 
wielded  the   needle. 

The  want  of  success  with  the  serum  treatment  in  the  various  naval 
units,  as  evidenced  by  the  results  collated  by  Surgeon-General  Rolleston, 
was  distinctly  disappointing.  Assuming  the  dosage  to  have  been 
adequate,  one  was  inclined  to  regard  a  lack  of  consanguinity  between 
the  iDfecting  strain  and  that  from  which  the  serum  was  prepared  as 
the  most  likely  explanation  of  failure,  in  view  of  the  success  which 
had  attended  the  use  of  the  serum  in  so  many  other  quarters. 

Of  lumbar  puncture  alone,  without  injecting  serum,  he  could  not 
claim  any  experience.  The  results  recorded  in  forty-two  cases  so 
treated  by  Captain  Michael  Foster  were  deserving  of  careful  con- 
sideration. The  reduction  of  intraspinal  pressure  in  most  cases  of 
meningitis,  meningococcal  or  otherwise,  might  be  expected  to  relieve 
symptoms.  It  was  possible  that  the  best  results  might  be  attained 
by  a  combination  of  the  serum  treatment  with  a  final  abstraction  of 
fluid — in  other  words,  a  daily  intraspinal  lavage,  followed  by  partial,  if 
not  complete,  draining  off  of  intraspinal  fluid  before  removing  the  needle. 
He  would  certainly  give  the  method  a  trial  when  opportunity  offered. 

As  to  drugs  supposed  to  exercise  a  curative  effect,  his  knowledge 
was  very  limited.  Soamin  he  had  never  tried,  and  urotropine  appeared 
to  be  quite  useless  in  their  hands,  even  when  given  in  full  doses.  He 
would  like,  however,  to  draw  attention  to  the  value  of  a  mixture  of 
chloral  and  bromide  as  a  nerve  sedative,  when  given  in  sufficient 
amount  and  kept  up  continuously.  It  was  useful  in  dulling  headache 
and  reflex  excitability,  and  inducing  a  condition  of  somnolence  which 
was  most  helpful.  The  tolerance  to  these  depressants  exhibited  in 
cerebrospinal  fever  was  very  striking.  A  dose  of  20  gr.  of  each,  repeated 
every  four  hours,  might  be  kept  up  for  a  week  or  ten  days,  or  more, 
with  nothing  but  advantage.  In  three  cases,  it  was  true,  a  bromide 
rash  appeared,  but  in  practically  all  cases  the  mixture  had  been  given 
as  a  routine  treatment. 

In  conclusion,  he  would  like  to  emphasize  the  paramount  need  for 
long-continued  care  in  the  after-treatment  of  a  patient  who  might 
appear  to  have  completely  recovered  from  cerebrospinal  fever.  Medical 
officers  responsible  for  military  units  should  recognize  the  fact  that. 
once  a  man  had  been  the  victim  of  a  pronounced  attack,  that  man  was 
a  damaged  man,  both  physically  and  mentally,  and  that  no  matter  how 
well  he  might  appear  to  be,  he  was  unfit,  and  for  a  long  time  afterwards 
would  be  liable  to  "  crock  up  "  if  subjected  to  physical  stress  or  undue 
exposure. 
n— 11a 
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Were  this  fact  recognized,  as  it  ought  to  be,  a  good  deal  of  hardship 
and  disappointment  would  be  avoided.  No  man  should  be  certified  for 
"  active  service "  for  at  least  a  year  after  undergoing  an  attack  of 
cerebrospinal  fever,  and  in  most  cases  it  would  be  wiser  permanently  to 
invalid  him  out  of  the  Service. 

Dr.  Macxaughtox-Joxes. 

This  discussion  brought  to  his  mind  an  epidemic — occurring,  he 
thought,  in  Cork  about  1870— of  what  they  then  knew  as  "  black  spotted 
fever,"  or  cerebrospinal  arachnitis.  Co-existent  there  was  a  severe 
epidemic  of  malignant  scarlet  fever.  The  cerebrospinal  cases  were 
mostly  amongst  children,  and  were  almost  invariably  and  rapidly 
fatal.  The  prodromal  period,  before  the  petechial  spots  appeared,  was 
often  only  of  some  hours'  duration.  Very  rapidly  drowsiness,  uncon- 
sciousness, and  coma  followed — rarely  convulsions.  Two  cases  occurred 
in  the  Poor  Law  Dispensary  District,  to  which  he  was  then  Medical 
Officer.  A  child  had  died  of  malignant  scarlet  fever.  He  had  the 
house  disinfected  as  far  as  he  could,  and  the  rooms  limewashed. 
He  was  called  in  to  see  another  child  who  was  ill  of  the  same  disease, 
and  found  two  of  the  elder  girls  engaged  in  the  limewashing.  They 
were  then  apparently  in  perfect  health.  The  next  day  he  was  sum- 
moned to  the  house,  and  found  both  in  bed,  evidently  attacked  with 
cerebrospinal  fever.  He  had  them  at  once  removed  to  the  fever  hospital. 
Both  were  dead  within  twenty-four  hours. 

He  determined  to  have  a  post-mortem  on  these  cases  as  far  as  he 
could  venture  without  the  knowledge  of  the  friends.  Accordingly  he 
went  to  the  hospital  the  following  day,  and,  with  the  assistance  of  the 
resident  medical  officer  and  a  friend,  he  opened  the  spinal  column  in  both 
cases  to  investigate  the  condition  of  the  cord.  In  both  they  found  dark, 
sanguineous  fluid  under  the  membrane  in  different  parts  of  the  cord.  He 
closed  the  sections  as  carefully  as  he  could,  replacing  the  bodies  in  the 
very  thin  coffins  which  had  been  sent.  Unfortunately  some  fluid  oozed 
out  and  soaked  through  the  joints  of  the  coffins.  The  result  was 
disastrous,  as  there  was  a  great  prejudice  against  any  post-mortem 
examinations.  When  the  friends  came  to  remove  the  bodies,  they 
suspected  that  they  had  been  tampered  with,  and  insisted  upon  seeing 
them.  They  had  an  infuriated  audience  outside  the  hospital  gate  that 
threatened  dire  vengeance  on  the  institution,  but  though  he  had  to  try 
to  clear  his  character  to  the  committee,  nothing  came  of  it  except  a 
permanent  impression  made  on  his  mind  of  his  first  and  last  experience 
of  cerebrospinal  meningitis. 
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{January  18,  1916.) 

DISCUSSION    ON    THE    SOLDIER'S    HEART. 

Opened  by  Sir  James  Mackenzie,  M.D.,  F.K.S. 

We  all  recognize  that  the  trying  life  of  soldiers,  exposed  to  many 
and  varied  vicissitudes,  puts  a  strain  upon  the  heart.  This  strain 
inevitably  finds  out  the  impaired  hearts,  whether  the  impairment  gives 
rise  to  physical  signs  of  lesions  or  not.  This  is  well  understood  and, 
in  treatment,  presents  no  feature  which  has  not  been  recognized  in 
civil  life,  and  about  this  class  of  case  I  do  not  intend  to  say  anything. 

These  cases,  however,  form  but  a  small  percentage  of  the  cases  that 
are  actually  invalided  on  account  of  their  hearts.  It  has  long  been 
recognized,  particularly  since  the  instructive  account  published  by 
physicians  during  and  after  the  American  Civil  War,  that  there  is  a 
form  of  heart  trouble  to  which  soldiers  are  particularly  liable,  and 
which  has  gone  under  the  name  of  the  "  soldier's  heart,"  or  the 
"irritable  heart  of  soldiers." 

Shortly  after  the  outbreak  of  this  War,  soldiers  invalided  on  account 
of  heart  trouble  began  to  appear  in  my  consulting  room.  These  were 
few  at  first,  but,  as  time  went  on,  they  came  in  increasing  numbers, 
and  I  took  great  pains  to  find  out  the  circumstances  and  signs  connected 
with  their  complaints.  These  observations  brought  to  light  what 
seemed  to  me  the  main  cause  of  the  illness  which  affected  the  soldiers, 
so  that  when  I  was  asked  to  take  charge  of  the  inquiry  into  disorders 
of  the  heart  for  the  Medical  History  of  the  War,  I  had  before  me  an 
object  which  would  supply  our  researches  with  a  very  profitable  aim. 
f— 13 
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In  this  work  I  have  been  associated  with  Dr.  Wilson,  and  we  have 
examined  about  400  cases.  In  at  least  90  per  cent,  of  the  cases  that 
have  been  certified  and  treated  as  heart  affections,  we  find  that  they 
are  not  primarily  heart  cases,  and  that  the  principles  of  treatment 
applicable  to  these  cases  are  widely  different  from  those  which  are 
applicable  to  heart  failure. 

Signs  and  Symptoms. 

When  we  see  the  soldiers  in  this  country  invalided  because  of  heart 
trouble  we  find  a  good  deal  of  variation  in  their  appearance  and 
symptoms.  The  face  is  often  lined  and  drawn  ;  many  are  spare  and 
thin  with  a  great  vasomotor  instability,  as  shown  by  the  manner  in 
which  the  peripheral  circulation  varies — the  hands  and  fingers  at  times 
going  pale  and  cold ;  at  other  times  the  fingers  are  thick  and  red,  and 
the  nose  likewise  becomes  red  and  even  blue  with  slight  exposure  to 
cold.  If  they  have  been  treated  for  some  months  by  rest  and  feeding, 
some  become  pale,  fat,  and  scant  of  breath. 

The  chief  complaint  is  an  absence  of  the  feeling  of  being  well — 
they  often  feel  out  of  sorts  ;  "  rotten  "  is  a  term  frequently  employed. 
A  sense  of  fatigue  or  exhaustion  easily  induced  is  common  to  all. 
Breathlessness  on  moderate  exertion  is  frequent  ;  pain  over  the 
region  of  the  heart  less  frequent.  The  physical  signs  are  variable. 
The  heart's  rate  is  often  not  increased,  in  some  it  is  persistently 
increased,  as  frequent  as  120  per  minute.  More  frequently  at  rest 
the  rate  may  be  quite  moderate,  but  exertion,  sometimes  slight,  may 
produce  an  undue  rapidity,  and  it  is  in  consequence  of  this  excitability 
that  the  term  "irritable  heart  "  has  been  used.  Murmurs,  systolic  in 
time  and  heard  in  different  regions,  are  frequent,  while  an  increase  in 
size,  usually  slight,  is  not  uncommon.  In  a  few  cases  there  is  a 
slight  oedema  of  the  legs.  The  mental  condition  is  somewhat  varied. 
Periods  of  depression  are  not  infrequent,  and  the  patients  are  often  very 
irritable.  They  accept  the  view  that  they  have  something  wrong  with 
their  hearts,  and  readily  yield  to  all  restrictions  and  are  often  content  to 
lie  in  bed  and  brood  over  their  woes. 

These  are  the  salient  features  in  a  great  majority  of  cases,  and 
you  will  recognize  them  as  common  in  civil  life.  We  find  identical 
conditions,  for  instance,  in  people  recovering  from  an  exhausting  illness, 
such  as  typhoid  fever  or  influenza,  or  after  a  severe  surgical  operation. 
We  see  all  these  phenomena  well  marked  in  people  who  are   suffering 
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from  some  infective  organism,  and  we  also  find  them  in  people  who 
have  suffered  a  long  mental  and  physical  strain,  particularly  with 
insufficient  sleep,  as  in  a  daughter  who  has  for  long  periods  nursed  an 
ailing  mother. 

The  recognition  of  the  character  of  these  complaints  is  a  guide 
to  us  in  seeking  for  the  cause  of  the  exhaustion  in  these  invalided 
soldiers,  and  in  a  great  majority  of  cases  we  get  a  history  pointing  to  an 
illness  which  preceded  their  breakdown. 

Onset  of  Symptoms. 

The  account  given  of  the  onset  of  symptoms  is  peculiarly  instructive. 
They  will  say  they  were  in  the  trenches  and  felt  well  and  fit,  until  one 
day  they  felt  seedy  and  ill,  and  this  continued  until  they  were  compelled 
to  seek  medical  advice,  when  they  were  found  to  have  a  raised 
temperature.  A  few  days'  relief  was  obtained,  and  they  returned  to 
their  work  still  feeling  far  from  well,  and,  after  a  few  weeks  of  the 
strenuous  life  in  the  trenches,  they  collapsed,  sometimes  with  loss  of 
consciousness,  breathlessness,  or  even  pain. 

The  story  of  the  onset  varies :  sometimes  it  is  an  attack  of  diarrhoea, 
which  persists  for  a  time  ;  sometimes  it  is  after  a  definite  illness,  such  as 
measles  ;  but  most  give  a  history  which  we  can  safely  surmise  as  being 
due  to  an  infection.  In  a  few  cases  one  cannot  get  such  a  definite 
account  of  the  starting  of  the  illness,  but  many  do  recognize  the  gradual 
onset  of  the  trouble.  That  is  the  story  of  the  majority  of  cases,  but 
there  are  a  number  from  whom  we  can  get  no  suspicious  history  of 
infection,  but  where  there  is  an  account  of  a  very  strenuous  life. 

To  grasp  fully  how  this  exhaustion  is  brought  about,  we  must 
understand  the  life  in  the  trenches.  The  story  of  some  of  these 
soldiers  is  illuminating.  One  in  December,  1914,  suffered  from  appen- 
dicitis, and  was  operated  on.  He  returned  to  duty  three  months  after, 
and  in  June  went  to  the  Front.  Immediately  on  arrival  he  went  into 
the  trenches  and  was  there  a  fortnight.  Every  night  was  spent  in 
repairing  the  damaged  parapets.  They  were  constantly  being  shelled. 
He  never  slept  at  night,  and  occasionally  got  a  few  hours'  sleep  in  the 
day — often  being  twenty-four  hours  without  sleep.  One  day  a  shell 
exploded  in  the  trench,  knocking  him  over  and  rendering  him  partly 
unconscious.  On  regaining  consciousness  he  stuck  to  his  work  for 
twenty-four  hours,  but  had  to  give  in,  feeling  weak  and  ill,  with  pain 
over  the  region  of  the  heart. 
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Effects  of  Strain  during  Infection. 

So  great  is  the  mental  strain  and  bodily  exertion,  with  sleepless 
days  and  nights,  while  the  trenches  are  frequently  bombarded,  that  one 
might  be  disposed  to  consider  that  these  factors  would  be  sufficient 
to  account  for  all  the  symptoms.  But  we  find  identical  symptoms 
present  in  many  who  have  never  been  to  the  Front  and  who  have  had 
no  excessive  bodily  or  mental  strain,  but  who  have  suffered  from  some 
febrile  infection.  The  majority  also,  as  I  have  said,  give  a  history 
of  some  previous  illness,  and  it  is  necessary  that  we  should  recognize 
the  effects  of  strain  or  effort  complicated  by  febrile  illness.  For  that 
purpose  I  recite  to  you  the  following  experience  :  A  young  officer  was 
training  for  a  foot-race,  and  every  day  spent  some  time  running  round  a 
track.  One  day,  while  doing  this,  he  collapsed,  fell,  and  was  picked  up 
partly  unconscious.  A  doctor  was  summoned,  who  said  he  had  strained 
and  dilated  his  heart,  and  that  was  the  cause  of  his  collapse.  I  was 
asked  to  see  him  and,  after  getting  this  account,  I  recognized  that  a 
man  who  had  taken  a  considerable  amount  of  exercise  the  day  before 
could  not  possibly  suffer  from  heart  failure,  so  I  asked  him  if  he  felt 
quite  well  before  he  began  to  run  and  he  admitted  that  he  felt  rather 
seedy,  but  hoped  to  shake  off  the  feeling  with  the  exercise.  The 
temperature  was  taken  and  found  to  be  raised  a  few  degrees,  so  I  had 
no  hesitation  in  stating  that  the  cause  of  collapse  was  the  toxic  influence 
of  some  microbic  invasion,  and  that,  with  the  subsidence  of  the  fever  and 
a  few  days'  rest,  he  would  be  all  right.  That  is  what  happened,  and  he 
was  able  to  resume  his  training  and  ultimately  ran  his  race  in  perfect 
health. 

The  action  of  toxins  produced  in  the  body  by  bacterial  invasions  has 
not  yet  been  clearly  worked  out,  but  so  far  as  I  have  gone  into  the 
matter  a  clear  and  distinct  group  of  illnesses  can  be  attributed  to 
the  toxins  even  when  the  organisms  themselves  do  little  damage. 
The  phenomena  I  have  described  as  characteristic  of  the  soldier's  heart 
will  give  you  an  idea  of  the  point  I  want  to  establish,  that  the  condition 
is  one  of  general  exhaustion  and  the  circulatory  symptoms  are  but  parts 
of  a  general  manifestation.  To  appreciate  this  more  clearly,  so  that  we 
may  separate  them  from  those  in  which  there  is  an  actual  lesion  of  the 
heart,  I  will  call  attention  to  some  striking  differences  between  the 
symptoms  of  the  poisoned  heart  and  the  symptoms  of  the  infected 
heart — i.e.,  where  the  organisms  have  invaded  the  heart — and  of  chronic 
disease  of  the  heart. 
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(1)  From  Infected  Heart. — In  some  cases  there  may  be  doubt  as 
to  whether  the  condition  may  not  be  due  to  an  infection  of  the  heart 
itself.  It  may  not  be  possible  to  settle  the  question  while  there  is  a 
rise  of  temperature,  so  judgment  will  have  to  be  deferred  until  the  fever 
subsides.  If  the  temperature  remains  raised  for  a  period  of  weeks,  and 
no  source  of  infection  can  be  found,  then  the  suspicion  that  there  is  an 
affection  of  the  heart  becomes  strengthened.  With  the  permanent  fall 
of  temperature,  the  heart  can  usually  be  assumed  to  have  escaped 
infection  and  the  abnormal  manifestations  (increased  rate,  systolic 
murmur,  and  increase  in  size)  may  be  taken  as  the  reaction  of  the 
heart  to  a  toxin,  or  to  the  factors  that  produce  a  general  exhaustion. 

(2)  From  Chronic  Heart  Disease. — The  first  sign  of  a  failing  heart 
affected  by  some  old-standing  lesion  is  invariably  a  subjective  one,  due 
to  a  distressful  sensation  arising  when  some  effort  is  made  which  the 
individual  used  to  perform  with  no  distress.  By  far  the  most  common 
sensation  occasioned  in  this  way  is  breathlessness,  the  next  most 
frequent,  pain.  Both  these  may  be  associated  with  palpitation.  These 
are  sensations  which  everyone  recognizes  as  indications  of  inefficiency 
of  the  heart.  In  the  poisoned  heart  with  general  prostration  these  are 
usually  not  the  first  signs,  though  they  also  appear,  the  first  sign  being 
the  sense  of  exhaustion. 

The  Sense  of  Exhaustion. 

This  sensation  is  often  taken  as  a  sign  of  cardiac  inefficiency,  but  it 
owes  its  causation  to  a  different  mechanism.  When  people  suffering 
from  weakness  consequent  upon  an  infection,  or  after  an  exhausting 
illness,  attempt  to  walk  on  the  level  until  they  are  conscious  of  their 
weakness,  the  sensation  by  which  they  perceive  their  weakness  is  one 
of  exhaustion  or  sometimes  of  giddiness.  If  they  stop,  sit,  or  lie  down 
the  sensation  speedily  disappears.  If  they  attempt  a  more  violent  form 
of  effort,  such  as  walking  quickly,  or  up  a  hill,  or  running  upstairs,  they 
may  be  pulled  up  by  breathlessness  or  palpitation— sensations  provoked 
by  heart  weakness.  It  is  to  the  sense  of  exhaustion  and  its  allied  sensa- 
tions, giddiness  and  faintness,  that  I  wish  to  call  attention,  because  the 
mechanism  of  production  is  different  from  that  producing  the  sensations 
in  patients  with  primary  heart  failure. 

In  people  suffering  from  some  toxic  influence,  the  central  nervous 
system  is  always  affected.     This  is  shown  by  the  sense  of  feeling  ill. 
depression  and  irritability  of  temper.    There  is  also  evidence  of  vasomotor 
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disturbances,  as  shown  by  susceptibility  of  the  peripheral  circulation — 
the  hands  and  feet  persistently  cold,  or  made  so  by  excitement.  There  is 
a  persistent  over-action  of  vasomotor  influences,  like  a  sense  of  chilliness 
that  persists  after  a  cold  bath  ;  at  other  times  flushes  of  heat  pass  over 
the  body,  and  warmth  may  tend  to  overfilling  of  the  peripheral  vessels. 
This  is  seen  in  people  who  faint  when  standing  in  a  warm  room,  or  who 
speedily  become  exhausted  or  even  faint  when  exertion  is  made.  In 
these  the  blood  tends  to  accumulate  in  the  peripheral  veins  of  the  limbs 
and  in  the  large  abdominal  veins,  with  consequent  anaemia  of  the  brain. 
It  is  because  of  this  anaemia  of  the  brain  that  the  sense  of  exhaustion 
and  syncope  are  provoked. 

I  do  not  enter  here  into  all  the  facts  which  support  this  explanation 
of  the  sense  of  exhaustion,  as  many  observers  besides  myself  have  fully 
dealt  with  the  subject.  My  purpose  here  in  drawing  attention  to  it  is 
to  emphasize  the  mechanism  of  its  production  and  to  show  that  it  is 
produced  in  a  different  manner  from  the  signs  of  cardiac  exhaustion, 
breathlessness,  palpitation,  and  pain. 

The  Charactek  and  Meaning  op  Cardiac  Pain. 

Another  distinctive  feature  which  is  occasionally  present  is  a  sense 
of  discomfort,  amounting  sometimes  to  pain,  even  of  a  severe  kind,  felt 
over  the  region  of  the  heart.  The  pain  may  be  occasionally  provoked 
by  exertion,  but  more  frequently  it  comes  on  when  the  individual  is 
at  rest.  Its  occurrence,  not  in  response  to  effort,  is  characteristic  of 
pain  due  to  a  poisoned  heart,  for  angina  pectoris  due  to  disease  in  the 
young  occurs  when  effort  is  made.  While  not  absolutely  diagnostic, 
the  occurrence  of  pain  when  this  type  of  patient  is  at  rest  is  strongly 
suggestive  of  poisoning. 

Heart    Abnormalities    are    but   a    Feature    in   a    General 

Condition. 

Taking  into  consideration  all  the  facts,  it  will  be  found  that  the 
condition  from  which  certain  of  these  soldiers  suffer,  who  are  usually 
understood  to  have  acquired  a  heart  affection,  is  not,  properly  speaking, 
cardiac  in  origin  but  is  the  outcome  of  an  injury  to  other  systems  as 
well  as  the  heart,  such  as  the  central  nervous  system.  Even  when  we 
find  such  marked  abnormalities  as  increased  rate,  systolic  murmur,  and 
an  increase  in  the  size  of  the  heart,  the  cause  of  these  signs  ought  not 
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to  be  looked  upon  as  disease,  but  merely  as  part  of  the  manifestation 
of  "general  illness.  The  importance  of  this  point  of  view  will  be  realized 
when  we  consider  the  treatment. 


The  Cause  of  Illness. 

While  the  reason  for  attributing  the  majority  of  these  cases  to 
bacterial  and  toxic  influences  is  so  far  purely  clinical,  good  grounds 
can  also  be  found  from  bacteriological  evidence.  As,  however,  bac- 
teriology is  outside  my  province,  I  will  not  touch  on  that  evidence 
further  than  to  point  out  that  I  have  frequently  met  with  these 
phenomena  in  civil  life  in  people  in  whom  the  causative  organism 
has  been  detected.  Here,  however,  I  should  like  to  point  out  that 
while  the  active  agent  producing  these  phenomena  may  be  an  organism 
or  its  toxin,  or  the  products  of  physical  exhaustion,  some  changes  are 
produced  in  the  economy — in  the  blood,  central  nervous  system,  or 
heart  muscle — which  impair  the  functional  activity  of  these  structures. 
I  do  not  pretend  to  be  able  to  decide  which  of  these  conditions  is  present, 
and  in  any  case  they  do  not  materially  affect  the  principles  of  treatment 
which  have  been  found  of  value.  It  is  possible,  however,  that  where 
the  illness  is  due  to  a  microbe,  vaccine  therapy  may  be  of  value ;  but 

I  am  not  qualified  to  speak  of  this. 

Nomenclature. 

It  is  difficult  to  get  a  term  which  will  convey  clearly  what  the  nature 
of  the  trouble  is,  so  I  use  here  the  simple  one  of  general  exhaustion.  It 
is  a  great  misfortune  that  a  custom  has  arisen  that  each  sick  soldier  has 
to  be  certified  as  suffering  from  a  definite  complaint.  Naturally,  in  the 
hurry  and  bustle  of  the  earliest  examination,  the  examining  doctor  has 
not  the  time  to  make  a  careful  study  of  a  case,  as  on  their  immediate 
breakdown  the  patients  often  present  features  of  exhaustion  in  which 
the  cardiac  phenomena  stand  out  most  prominently,  and  the  doctor  who 
sees  them  naturally  labels  them  by  these  phenomena.  It  is  for  this 
reason,  no  doubt,  that  so  many  of  them  are  invalided  on  account  of 
"  valvular  disease  of  the  heart,"  "  disordered  action  of  the  heart,"  or 

II  dilatation." 

My  description,  like  my  nomenclature,  is  very  general,  and  as  we 
inquire  deeper  into  the  subject  we  may  be  able  to  distinguish  separate 
groups,  each  with  a  definite    cause. 
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Treatment. 

I  have  dealt  at  some  length  with  the  diagnosis  of  these  cases, 
because,  if  we  recognize  the  nature  of  the  illness,  then  we  can  readily 
see  on  what  principles  treatment  should  be  based.  The  lines  are  those 
we  employ  in  civil  practice.  If  the  patient  be  the  host  of  some  microbe, 
the  treatment  should  be  devoted  to  increasing  his  power  of  resistance. 
If  he  be  poisoned,  treatment  should  be  devoted  to  the  elimination  of  the 
poison.  Should  certain  tissues  be  injured  by  the  invading  microbe,  or 
by  the  toxin  or  by  physical  strain,  then  treatment  should  be  devoted  to 
their  healthy  renewal.  These  indications  are  practically  those  which 
guide  us  in  treating  individuals  after  an  exhausting  illness.  We  have, 
however,  in  addition,  to  consider  the  mental  condition  of  the  soldier 
whose  experiences  have  depressed  his  mental  faculties  and  who  has 
been  told  he  has  some  heart  trouble.  This  knowledge  always  tends  to 
depress  and  to  make  them  extremely  amenable  to  that  form  of  treat- 
ment that  is  the  worst  for  them — rest  in  bed  or  the  avoidance  of 
exertion.  If  we  recognize  that  such  cardiac  phenomena  as  murmurs, 
increase  in  size,  and  variability  of  rate,  are  but  the  evidences  of  an 
irritated  heart,  we  shall  see  that  too  much  rest  is  not  beneficial.  Every 
organ  benefits  by  the  judicious  exercise  of  its  functions,  and  the  heart 
can  also  be  beneficially  stimulated. 

The  principles  of  treatment,  then,  should  be  devoted  to  increasing 
the  health  of  the  body  as  a  whole  in  such  a  way  as  to  increase  the 
natural  resistance  to  infection,  to  eliminate  toxic  influences,  and  brace 
up  the  whole  man  bodily  and  mentally.  The  best  way  to  achieve  this 
is  by  fresh  air  and  judicious  exercise  in  the  fresh  air.  I  need  not  labour 
the  fresh  air  idea  as  it  is  evident  to  all,  but  I  want  to  emphasize  the 
question  of  exercise.  There  is  a  notion,  deeply  rooted,  that  if  there  is 
anything  wrong  with  the  heart  the  patient  must  be  restricted  in  the 
amount  of  effort,  and  medical  men  who  are  themselves  afflicted  are  quite 
content  to  lie  in  bed  or  move  gingerly  about. 

The  line  I  have  adopted  with  those  soldiers  who  have  consulted  me 
is  that  which  I  have  adopted  in  civil  life.  All  those  I  have  seen  have 
already  been  told  that  their  hearts  were  affected,  and  this  knowledge 
tended  to  depress.  They  often  feel  miserable,  so  that  there  is  a  mental 
side  to  the  case,  which  is  aggravated  by  the  supposition  that  there  is 
something  amiss  with  the  heart.  This  aspect  of  the  case  has  to  be 
met,  and,  consequently,  in  our  treatment  this  view  has  to  be  kept 
in    mind.     When    all    fever    has    subsided,    or  when    there    is    but   an 
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occasional  rise  of  temperature,  I  encourage  the  patient  to  get  up  and  go 
about.  I  find  out  the  form  of  outdoor  exercise  which  gives  him  most 
pleasure.  In  my  private  practice  my  patients  have  been  officers,  so  I 
recommend  them  to  start  as  soon  as  possible  any  form  of  sport  or  game 
which  they  can  get — fishing,  riding,  shooting,  golf,  kc.  In  recom- 
mending such  exercise,  I  have  two  objects  in  view.  The  first  is  the 
mental  condition  of  the  patient,  and  I  need  not  insist  upon  the  beneficial 
effects  of  occupation.  The  more  interesting  that  is,  the  more  likely  is 
the  patient  to  be  taken  out  of  himself.  I  have  referred  to  the  fact 
that  the  sense  of  exhaustion  is  the  predominant  symptom  in  these 
cases,  and  that  it  is  probably  vasomotor  in  origin,  due  to  the  irritation 
of  the  central  nervous  system.  We  know  that  the  mental  state  may 
play  a  part  in  producing  exhaustion,  for  we  find  that  a  boring  form  of 
exercise  will  readily  produce  it,  while  a  form  of  exercise  that  is  full  of 
interest  can  be  borne  for  long  periods  without  any  exhaustion.  There- 
fore, this  out-of-door  occupation  should  be  in  an  attractive  form. 

In  recommending  effort,  I  know  it  will  be  said  that  there  is  danger 
in  this  just  as  there  was  when  the  soldier  was  employed  in  his  military 
duties,  particularly  when  such  physical  signs  as  murmurs  and  dilatation 
are  present.  If  the  true  nature  of  these  signs  be  recognized,  that  they 
are  but  the  expression  of  a  temporary  enfeeblement  of  the  heart  muscle, 
and  that  the  same  measure  for  restoring  a  flabby  leg  muscle  applies  to 
a  merely  flabby  heart  muscle,  we]  shall  see  the  importance  of  exercise 
judiciously  employed.  No  doubt  injudicious  exercise  may  do  harm,  but 
there  is  one  precaution  of  a  very  simple  kind  which  suffices  to  prevent 
any  danger,  and  that  is  to  instruct  the  patient  to  indulge  in  his  exercise 
bo  long  as  it  gives  him  pleasure  and  causes  no  distress  or  discomfort, 
but  to  stop  or  slow  down  as  soon  as  he  experiences  the  sense  of 
exhaustion,  breathlessness,  or  pain.  This  simple  and  easily  compre- 
hended dictum  contains  in  it  the  whole  philosophy  of  the  therapeutics 
of  exercise  as  applied  to  the  heart,  and  may  be  used  with  safety  in  all 
obscure  and  doubtful  conditions  of  heart  weakness. 

It  will,  however,  be  said  that  it  is  all  well  and  good  for  officers  who 
can  afford  such  means  of  pleasurable  occupation,  but  what  about  the 
private  soldier  cooped  up  in  the  wards  ?  It  is  for  him  I  wish  to 
prescribe.  I  used  the  officer  to  illustrate  the  principle  so  that  I  may 
strongly  urge  that  the  same  principles  should  be  applied  to  the  treat- 
ment of  the  private.  If  the  officer  is  depressed  and  makes  but  slow 
progress  in  his  comfortable  quarters,  what  of  the  private  soldier  in  the 
gloomy  wards,  meditating  on  his  troubles,  or  "  grousing  "  with  his  fellows, 
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with  an  occasional  joy-ride  in  a  motor-car?  I  want  this  argument  for 
congenial  exercise  to  be  fully  considered,  not  only  for  the  pleasure  of 
the  sick  man  but  so  that  the  soldier  may  speedily  regain  his  health  and 
return  the  sooner  to  his  duties.  I  know  that  already  in  convalescent 
camps  the  aim  of  interesting  occupation  with  fresh  air  is  being  carried 
out,  and  I  recommend  the  same  principle  to  be  applied  in  the  so-called 
heart  cases.  But  in  these  exhaustion  may  arise  too  soon  for  the 
participation  in  mechanical  occupation,  and  I  would  recommend  the 
same  kind  of  mental  stimulus  which  has  been  found  beneficial  in  the 
officer  should  be  employed — that  is  to  say,  games.  Games  absorb  the 
attention  and  infuse  a  different  spirit  from  any  other  kind  of  employ- 
ment, and  a  selection  of  some  games,  as  bowls  or  quoits  or  skittles, 
would  add  materially  to  our  therapeutic  resources. 

As  a  practical  outcome  of  these  suggestions,  I  would  recommend 
that  the  Government  should  provide  a  large  hospital  for  the  reception 
of  soldiers  who  are  supposed  to  be  suffering  from  a  heart  affection  : 
that  these  principles  of  treatment  I  have  detailed  should  be  employed 
for  the  recognition  of  the  nature  of  the  complaint,  and  the  principles  of 
treatment  here  recommended  should  be  carried  out.  As  soon  as  signs 
of  improvement  are  shown,  the  soldier  should  begin  drilling,  at  first  for 
a  short  time  each  day,  and,  as  improvement  goes  on,  the  time  increased 
until  he  is  able  to  undertake  a  normal  amount.  In  this  way  his 
preparation  for  fitness  would  begin  early,  and  he  would  be  rendered  fit 
much  sooner  than  under  the  present  method  of  treatment.  I  would 
also  suggest  that  this  view  of  the  nature  of  the  soldier's  heart  should  be 
communicated  to  the  medical  officers  in  order  that  the  diagnosis  should 
be  in  conformity  with  the  actual  condition,  and  in  this  way  prevent  the 
grievous  injury  that  is  done  to  the  sick  soldier  by  implanting  in  his 
mind  the  depressing  idea  that  he  suffers  from  an  affection  of  the  heart. 
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Dr.  R.  M.  Wilson. 

Sir  James  Mackenzie  has  just  afforded  you  a  picture  of  the  condition 
known  as  "  the  irritable  heart  of  soldiers,"  as  he  has  seen  that  condition 
in  the  cases  examined  by  him.  It  is  not  my  purpose  to  add  anything  to 
what  he  has  said,  because  a  careful  study  of  upwards  of  200  cases  of  the 
condition  has  brought  me  to  the  same  conclusions  as  those  enunciated 
by  him.  Like  him,  I  have  met  with  what  I  can  only  regard  as  a 
definite  clinical  picture,  sharply  defined  and  differentiated.  The  cardinal 
symptoms  which  he  has  indicated — a  sense  of  exhaustion,  breathlessness 
on  slight  exertion,  a  rapid  pulse  which  becomes  much  more  rapid  upon 
the  slightest  attempt  at  action,  pain  over  the  precordial  region  or  along 
the  left  costal  margin,  and  a  vasomotor  condition  of  greater  or  less 
stability — have  been  present  in  all  my  series.  I  have  observed,  also, 
the  tendency  to  attacks  of  giddiness  to  which  he  drew  your  attention, 
the  nervous  symptoms,  the  generally  high  blood-pressure,  and  the 
tendency  to  persistence  of  the  condition  so  long  as  the  soldier  is  kept 
confined  to  bed.  I  propose,  therefore,  to  confine  myself  to  a  considera- 
tion of  the  history  of  the  condition,  which  I  have  worked  out  in  some 
detail,  and  I  shall  include  under  this  heading  the  various  theories 
regarding  causation  that  have  been  advanced  at  one  time  or  another. 

You  may,  perhaps,  know  that  in  1804  the  British  Government 
appointed  a  Committee  to  inquire  into  the  heart  conditions  prevailing 
in  the  Army.  The  Committee  was  convened  by  Earl  de  Grey,  and 
consisted  of  three  generals  and  two  doctors.  It  sat  in  the  years  1864, 
1865,  1866,  1867,  and  1868,  and  issued  four  reports.  In  the  last 
report  the  question  of  infantry  accoutrements  was  considered,  and  a 
recommendation  was  made  that  the  principle  of  the  brace  should  be 
adopted.  The  idea  was  that  the  old  form  of  accoutrement  restricted 
the  heart's  action.  The  Committee  described  the  condition  of  "  irritable 
heart,"  which  they  seem  to  have  recognized  clearly,  as  "an  extreme 
excitability  of  the  heart,  combined  with  some,  but  not  great,  enlarge- 
ment. During  rest  a  heart  of  this  kind  beats  easily,  but  on  the  least 
exertion  its  action  becomes  irregular,  and  the  man  becomes  breathless." 
The  recommendation  of  the  Committee  regarding  the  change  of  accoutn  - 
ments  was  later  adopted. 

The  American  Civil  War,  meanwhile,  was  furnishing  a  large  number 
of  soldiers'  hearts,  and  in  1864  Henry  Harthorne  [3]  published  a  paper 
in  the  American  Journal  of  the  Medical  Sciences,  which,  I  venture  to  say, 
furnishes  an  exact  picture  of  the  condition  as  Sir  James  Mackenzie  has 
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described  it  to  you  to-day.  Dr.  Harthorne  laid  stress  on  the  rapidity  of 
the  pulse,  on  the  acceleration  of  the  heart's  movements  on  the  slightest 
exertion,  on  the  shortness  of  breath,  and  on  the  cardiac  muscular  weak- 
ness. He  suggested  that  in  the  case  of  the  soldier  the  heart  was 
injuriously  affected  by  long-continued  over-exertion,  with  deficiency  of 
rest  and  often  of  nourishment  ;  and  he  pointed  out  that  several  months 
of  rest  and  treatment  in  hospital  failed  to  do  more  than  improve,  with- 
out really  curing,  a  large  proportion  of  well-marked  cases. 

Two  causes  had  thus  been  suggested  so  far  back  as  1864 — tight 
accoutrements  and  over-exertion.  The  tight  accoutrements  were  done 
away  with,  but  the  "  irritable  heart  "  remained.  I  pass  over  here  the 
contribution  to  the  subject  made  by  Dr.  Arthur  Myers  [4],  of  the 
Coldstream  Guards,  in  1870,  because  his  description  is  similar  to  that 
already  given,  and  because  he  also  regarded  accoutrements  as  the  exciting 
cause  of  the  trouble.  But  I  must  call  your  attention  specially  to  the 
paper  by  Da  Costa  [1],  published  in  1871  in  the  American  Journal  of 
the  Medical  Sciences.  This  paper  is  the  best-known  contribution  to 
the  subject.  Da  Costa  saw  upwards  of  300  cases  in  a  hospital  in 
Philadelphia,  and  he  supplies  the  following  striking  picture : — 

"  A  man,  three  months  or  so  on  active  service,  was  seized  with  diarrhoea, 
annoying  yet  not  severe.  Soon  rejoined,  and  then  noticed  that  he  could  not 
bear  exertion  as  well  as  formerly.  Out  of  breath  and  unable  to  keep  up  with 
his  comrades;  dizziness  and  palpitation.  Accoutrements  oppressed  him,  yet 
otherwise  he- seemed  well  and  healthy.  Sought  advice  ;  was  sent  to  hospital, 
where  his  persistent  quick  pulse  confirmed  his  story.  Digestive  disturbances, 
if  present,  passed  away,  but  the  irritable  condition  of  the  heart  remained,  and 
only  very  slowly  did  this  get  normal,  or  it  failed  to  do  so." 

Da  Costa  then  proceeded  to  paint  the  same  picture  as  that  which 
has  been  presented  to  you  to-day  by  Sir  James  Mackenzie.  He 
mentioned,  however,  that  he  had  noted  that  intercurrent  attacks  of 
fever  caused  the  pulse  to  become  less  and  not  more  irritable,  and  to 
slow  down  while  the  attacks  lasted. 

In  1876  a  new  phase  of  the  subject  was  presented  when,  the  change 
of  accoutrement  having  failed  signally  to  effect  any  improvement, 
Surgeon  Arthur  Davy  [2]  suggested  that  what  he  called  "  setting-up 
drill  "  was  the  cause.  His  theory  was  an  ingenious  one.  "  Setting-up 
drill,"  by  over-expanding  the  chest,  caused  dilatation  of  the  heart,  and 
so  induced  irritability.  This  view  found  support  in  1880  from  Brigade- 
Surgeon  Veale  [5],  and  in  1896  from  Surgeon-Captain  J.  B.  Wilson  [6], 
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but  the  discontinuance  of  "  setting-up  drill "  does  not  seem  to  have  put 
an  end  to  the  condition.  On  the  contrary,  I  have  myself  met  it  in 
cases  where  this  cause  could  be  absolutely  excluded,  the  patients  having 
undergone  little  or  no  drill. 

The  theorists,  therefore,  are  bankrupt ;  the  disease  remains.  More 
recently  we  have  been  asked  to  view  the  disease  from  the  bacteriological 
standpoint.  And  more  recently  still,  to  view  it  as  a  condition  depending 
upon  faulty  action  or  excessive  action  of  the  thyroid  gland.  I  am  not 
in  a  position  to  discuss  these  views,  but  it  is,  I  think,  interesting  to 
note  in  this  latter  connexion  that  some  eighteen  of  my  cases,  or  about 
1  in  9,  have  definitely  enlarged  thyroids,  and  that  thyroid  administration 
in  those  cases  in  which  it  was  tried  seemed  to  exacerbate  the  symptoms. 
The  administration  of  X-rays  to  the  thyroid  gland  is  said  to  have 
effected  improvement  in  some  cases.  Let  me  say,  however,  that  I  have 
seen  cases  presenting  very  much  the  same  clinical  picture  in  which  the 
X-rays  did  not  help  matters  at  all. 

In  view  of  the  dangers  which  seem  to  have  attended  the  making  of 
theories  to  explain  this  disease  in  the  past,  I  am  of  opinion  that  we 
must  preserve  an  open  mind.  There  would  appear  to  be  but  one  sound 
method  in  regard  to  the  condition — the  method  of  prolonged  observation 
and  continuous  study.  Many  tempting  views  suggest  themselves,  but 
few  stand  the  test  of  further  investigation.  On  the  other  hand,  a  few 
facts  seem  to  have  emerged.  One  of  these  is  that  a  cheerful  atmosphere 
does  confer  benefit  and  a  depressing  atmosphere  does  exaggerate  the 
condition.  The  patients  are  always  better  when  their  minds  are 
enlisted  in  some  more  or  less  congenial  occupation. 
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Dr.  F.  J.  Poynton. 

The  difficulty  of  the  subject  must  make  me,  I  fear,  somewhat  vague 
and  discursive,  but  I  have  endeavoured  to  collect  for  this  discussion  my 
independent  thoughts  on  the  question.  Our  views  on  treatment  must  be 
influenced  by  those  that  we  take  as  to  causation  and  also  by  the  par- 
ticular mental  picture  we  have  formed  of  the  clinical  entity.  My  in- 
clination at  the  present  time  is  to  look  at  "  soldier's  heart "  from  a  wide 
standpoint,  feeling  that  we  have  before  us  a  collection  of  symptoms 
predominantly  cardiac,  which  are  prone  to  arise  in  presumably  healthy 
men  at  a  vigorous  time  of  life  as  a  result  of  the  exigencies  of  military 
service.  The  first  point  that  attracts  me  is  that  of  latent  infection 
— latent  in  the  sense  that  the  acute  process  is  either  spent  or  was  never 
sufficiently  obvious  to  attract  ordinary  attention.  This  view  has  been 
brought  again  into  prominence  by  a  recent  memorandum  of  Dr.  Cotton, 
Dr.  Lewis  and  Dr.  Tele.  These  writers  directed  attention  to  the  presence 
of  streptococci  and  staphylococci  in  the  urine  of  such  cases.  They 
indicate  their  possible  causal  significance.  As  indirect  evidence,  I  can 
state  with  confidence  that  the  streptococcus  isolated  from  acute  rheu- 
matism can  produce,  irrespective  of  endocarditis  and  pericarditis,  cardiac 
failure  in  animals,  with  or  without  notable  dilatation.  From  their  urine 
the  streptococcus  can  again  be  isolated  and  reproduce  the  symptoms. 
Two  obvious  difficulties  must  face  these  observers  :  (1)  the  proof  that 
the  micrococci  found  in  the  urines  are  also  a  cause  of  the  cardiac  weak- 
ness, and  (2)  an  expression  of  my  own  experience — the  fact  that  scanty 
cultures  from  urine  are  apt  to  be  non-virulent,  and  thus  to  obstruct 
experimental  proof.  It  is,  however,  clear  that  if  the  future  establishes 
the  reality  of  their  kind,  we  must  add  to  such  well-known  infections  as 
the  rheumatic,  the  influenzal,  enteric,  dysenteric,  and  others,  a  group 
which,  for  the  moment,  I  will  call  "septic."  Again  as  indirect  evidence, 
I  would  emphasize  a  group  of  cases  in  the  rheumatic — both  child  and 
adult — in  which  the  heart  is  weakened  without  either  endocarditis  or 
pericarditis.  A  study  of  these  in  childhood  has  led  me  to  see  many 
symptoms  similar  to  those  occurring  in  "  soldier's  heart  " — e.g.,  absence 
of  organic  murmurs,  liability  to  failure  on  physical  strain,  vasomotor 
disturbances,  dyspepsia,  nervousness,  and  irritability  of  action. 

If  latent  infection  is  the  predominant  factor,  then  the  line  of 
treatment  is  clear  and  is  largely  preventive — viz.,  it  will  be  based  on 
accurate  histories,  on  the  removal  of  obvious  foci  of  infection  in  tonsils 
or  teeth    or  elsewhere,   and   on  patience  with  convalescence.       If   the 
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condition  is  established,  rest  and  cautious  training  of  the  heart  to 
increasing  exertion.  My  opinion  is  that,  in  severe  cases,  we  shall  get 
forward  to  a  certain  point,"  but  that  this  will  be  short  of  the  require- 
ments of  active  service. 

Although,  personally,  I  do  not  look  upon  these  as  the  classical  cases, 
I  realize  that,  at  the  present  time,  the  factor  of  infection  is  of  the 
greatest  importance.  We  have  numerous  soldiers  in  England  recovering 
from  enteric  fever,  dysentery,  and  gastro-intestinal  disorders,  and,  theo- 
retically, a  potential  army  of  "soldier's  heart."  Curiously  enough,  a 
remedy,  quite  unforeseen,  has  arisen  in  the  elaborate  tests  required  by 
the  War  Office  to  guard  against  the  spread  of  infection.  Three  or 
more  such  tests  on  a  large  scale  take  time,  and  thus  we  are  able, 
under  military  discipline,  to  guard  these  most  rash  of  convalescents 
against  their  own  destruction,  and  brace  up  their  weakened  hearts 
by  prolonged  convalescence. 

What  I  call  classical  cases  I  have  seen  in  the  ten  years  preceding 
the  War  among  the  privates  in  our  Guards  regiments.  They  have 
seemed  to  me  all  of  the  same  type.  Adolescents  of  great  stature  and 
with  big  frames,  often  decidedly  anaemic,  they  are  examples  of  that 
condition  which  is  called  in  domestic  medicine,  "  outgrowing  your 
strength."  I  need  not  give  individual  histories  in  detail.  The  symptoms 
commenced  early  in  their  training  with  great  fatigue  at  the  end  of  the 
day,  then  thumping  of  the  heart  at  night,  then  dyspnoea  and  palpitation 
on  exertion,  and  finally  a  fall-out  dead  beat  from  the  ranks,  or  a  sudden 
syncope,  with  or  without  some  convulsive  movements.  All  were  nervous, 
the  majority  dyspeptic  ;  some  had  pain.  Most  of  them  smoked  cigarettes, 
possibly  some  were  addicted  to  beer,  but  of  this  I  was  not  convinced. 
In  these  cases  the  well-known  forcible,  ineffectual,  ventricular  beat  was 
obvious.  The  pulse  was  small  in  proportion  to  the  man  and  size,  and 
very  variable  in  rate,  sometimes  irregular.  I  do  not  think  infection  was 
a  factor  in  these  cases,  though  it  is  impossible  to  dogmatize  upon  this 
point.  I  regard  the  weakness  of  the  heart  either  as  congenital,  or  more 
probably,  and  this  is  more  important,  as  a  transitory  condition  due 
to  the  large,  ill-consolidated  frame  having  outstripped  the  cardiac 
development. 

The  elements  conducing  to  strain  are  not  far  to  seek.  We  all  know 
their  projecting  chests — which  closely  resemble  the  breast  of  a  thrush 
standing  in  the  snow — with  the  consequent  thoracic  breathing  and 
limited  expansion  of  the  diaphragm.  The  physical  exertion  under 
training  is    undoubtedly  heavy,   and  they   cannot  take  a  day  off  when 
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they  do  not  feel  quite  up  to  the  mark.  Dyspepsia  increases  their 
difficulties,  and  lastly,  but  not  least,  when  the  symptoms  commence 
they  often  lose  nerve,  for  such  subjects  are  but  ill-suited  to  suffer  visceral 
discomforts. 

I  believe  those  cases  which  have  appealed  to  me  as  classical  are  due 
to  the  premature  over-exertion  of  frames  imperfectly  consolidated,  and 
of  hearts  not  proportionately  powerful.  Taking  this  view  of  the  causa- 
tion, I  naturally  consider  that  the  great  step  in  treatment  is  prevention, 
for  when  once  the  condition  is  established  I  am  doubtful  whether 
any  treatment  will  bring  them  up  to  the  required  standard  of  active 
military  service,  though  undoubtedly,  in  course  of  time,  they  recover 
sufficiently  for  a  less  exacting  occupation.  In  a  few  years  these  young 
fellows  would  be  fine  men,  in  my  opinion,  and  though  I  do  not 
suppose  barrack  life  can  be  conducted  on  the  lines  of  an  expensive  pre- 
paratory school,  I  venture  to  think  that  perhaps  we  are  a  little  too 
English  in  our  methods.  Trusting  overmuch  to  the  many  good  things 
Providence  has  given  this  nation,  we  possibly  underrate  our  responsi- 
bilities, and  are  too  satisfied  with  the  attitude  that  "  an  unsound  man 
has  no  use  for  us."  Whereas  the  realization  of  the  great  value  of  such 
lives  might  lead  to  a  more  careful  supervision  of  these  young  giants 
during  their  early  training  and  guide  them  over  a  period  of  life  when, 
though  physically  remarkable,  they  are  still  in  reality  delicate,  because 
their  development  is  not  yet  completed.  I  have  had  no  military  training 
in  the  regulation  sense,  but  my  experience  of  these  cases  leads  me  to  think 
that  more  might  be  done  to  obviate  these  catastrophes  by  prevention. 

The  next  aspect  of  the  subject,  upon  which  I  would  venture  a  few 
remarks,  is  that  of  nerve  shock  and  strain.  We  all,  no  doubt,  have 
private  views  upon  the  nervous  system  and  the  heart.  To  me  this 
vital  organ  has  always  seemed  almost  a  part  of  the  nervous  system 
i  -jself .  And  no  consideration  of  heart-strain  bereft  of  the  nervous  aspect 
seems  possible.  The  muscle  may  be  there  to  contract,  but  if  the  nervous 
mechanism  is  disturbed,  the  results  will  be  almost  as  unfortunate  as 
if  the  muscle  were  damaged.  In  cases  of  "  soldier's  heart  "  both 
nerve  and  muscle  are,  I  imagine,  often  at  fault,  and  sometimes  the 
muscle  is  the  first  sufferer,  but  in  cases  of  nerve  shock  I  think  it  is 
the  nervous  element  that  predominates. 

Striking  instances  of  the  result  of  high  explosives  have  come  under 
my  care.  In  such  cases  there  had  been  no  previous  complaint  of  cardiac 
trouble ;  yet  afterwards  for  months  there  had  been  palpitation,  dyspnoea, 
rapid,  variable  pulse,  vasomotor  changes,  and  precordial  sensations  ;  and 
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in  disposition,  loss  of  decision  of  purpose.  The  cardiac  distress  in  some 
cases  completely  unnerved  these  patients.  Preventive  treatment  is  im- 
possible here  clearly,  and  the  interesting  question  arises — upon  which  I 
hope  to  hear  the  opinion  of  this  Section — as  to  whether  anv  treatment 
will  render  such  patients  fit  for  active  service  in  the  near  future. 

One  case  bearing  upon  this  point  I  should  like  to  record  briefly : 
A  young  officer,  a  hero  of  the  great  Ypres  fight,  powerful  and  fearless, 
was  buried  by  a  shell  and  invalided  for  nervous  shock,  in  which  cardiac 
symptoms,  such  as  palpitation  on  exertion,  tenderness  over  the  apex, 
syncopal  attacks,  irregularity  of  action,  vasomotor  crises,  and  throbbing 
were  prominent.  There  was  no  apparent  valvular  lesion,  and  there  had 
been  no  obvious  injury.  He  was  sent  to  me  by  a  doctor  who  inclined  to 
the  view  that  it  was  all  purely  functional,  and  that  he  had  had  enough 
of  the  War.  I  kept  him  quiet  and  obtained  him  prolonged  leave, 
but  he  returned  to  the  Front  without  my  knowledge,  in  the  middle 
of  1915,  about  ten  months  after  his  first  collapse.  He  was  in  the 
fierce  fighting  close  to  Lille,  and  broke  down  at  once  with  the  same 
symptoms,  predominantly  cardiac,  which  reached  such  a  pitch  of  acute- 
ness  that  he  practically  lost  control  of  himself  in  a  furious  outbreak  of 
palpitation.  When  I  saw  him  after  this  his  cardiac  symptoms  resembled 
those  observed  on  the  first  occasion. 

The  possibility  of  hyperthyroidism  as  a  factor  is  very  interesting,  for 
it  introduces  the  possible  value  of  X-ray  treatment.  My  own  experience 
is  perhaps  exceptional,  and  I  am  very  anxious  to  get  the  right  per- 
spective. In  only  one  case  have  I  noticed  a  large  thyroid  with  fine 
tremor,  but  I  at  once  admit  that  hyperthyroidism  may  occur  with  very 
little  positive  indication  in  the  thyroid.  Heat-stroke  is  yet  another 
factor  in  some  cases,  and  is  exceedingly  difficult  to  combat,  as  anyone 
who  has  suffered  from  cardiac  symptoms  from  a  slight  touch  of  the 
sun  will  realize.  When  the  symptoms  are  severe  I  am  very  doubtful 
of  a  sufficient  recovery  in  a  reasonable  time. 

In  the  treatment  of  these  cases  due  to  nerve  shock  there  is  no  room 
for  prevention,  and  I  am  in  agreement  with  the  general  principles  laid 
down,  except  that,  unless  for  the  purposes  of  research,  I  am  averse  to 
collecting  cases  of  the  same  character  either  into  special  wards  or  special 
convalescent  homes.  A  cheery  doctor,  a  minimum  of  complete  rest, 
bright  companionship,  pleasing  exercise  short  of  fatigue,  and  time  are 
my  mainstays.  Care  of  the  digestion  and  soothing  drugs  are  of  much 
value.  Of  special  drugs  I  have  tried  tincture  of  cactus  grandiflora  in 
many  cases  without  any  untoward  result. 
f— 11 
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Captain   (Temporary)   E,  W.  Michell,  K.A.M.C, 

Of  late  I  have  had  good  opportunity  of  observing  soldiers  in  the 
early  stages  of  inefficiency  of  the  heart.  The  knowledge  with  which 
I  approached  the  subject  had  been  gained  over  a  period  of  many 
years  from  the  constant  examinations  of  the  young  athletes  in 
residence  at  Cambridge.  Such  as  it  is,  I  give  you  my  experience. 
The  soldiers  were  mostly  young  men,  enlisted  recently,  who  were 
carrying  pack,  rifle,  and  odds  and  ends  intended  to  lessen  the  rigorous 
simplicity  of  trench  life.  Their  inefficiency  began  as  weariness,  with 
shortness  of  breath,  and  was  followed  by  greatly  increased  sensitiveness 
to  the  beating  of  the  heart.  There  was  no  pain  nor  tenderness,  and 
palpation,  percussion  and  auscultation  showed  little,  if  any,  enlargement 
beyond  what  one  expects  to  see  in  any  young  athlete  in  full  exercise. 
This  state  passed  to  one  in  which  the  veins  of  the  neck  were  filled  and 
continually  and  rapidly  varying  in  distinctness  of  outline.  Irregularly 
occurring  murmurs  could  be  heard  over  the  "  apex."  The  picture  would 
have  served  for  one  of  sudden  partial  exhaustion  of  the  right  side  of  the 
heart  but  for  the  absence  in  some  of  both  pain  and  tenderness,  especially 
tenderness.  And,  indeed,  I  have  often  had  doubts,  which  have  grown 
with  the  realization  that  both  conditions  can  be  present  together. 
At  present  I  know  I  cannot  distinguish  for  certain  between  them  in  all 
cases  unless  I  am  able  to  watch  the  patient.  A  right  ventricle  ceases 
to  be  even  an  annoyance  in,  say,  forty-eight  hours  ;  an  irritable  heart 
does  not,  but  on  the  contrary  becomes  more  insistent  on  the  attention  of 
the  patient  as  its  other  symptoms  and  signs  develop.  Of  these  the 
most  frequent  and  noticeable  are  dilatation  of  the  pupils,  a  very  marked 
sensation  of  sinking  in  the  epigastrium,  cold  skin,  and  the  passage  of 
large  quantities  of  very  light-coloured  water. 

I  have  omitted  to  mention  change  of  position  of  the  apex-beat  as 
a  help  in  diagnosis,  because  it  is  unreliable,  inasmuch  as  the  heart-beat 
of  a  young  man  taking  hard  physical  exercise  may  be  be  seen  to  beat 
an  inch  or  more  further  out  after  exercise  without  being  in  any  way 
affected.  In  older  soldiers  the  hard  work  also  produces  partial  failure 
of  the  heart,  but  it  seems  to  take  another  form,  that  of  weakness,  or 
weakness  combined  with  dilatation.  Sudden  partial  failure  of  the  man 
is  not  infrequently  due  to  sudden  partial  failure  of  the  right  auricle. 
These  two  classes,  the  young  and  the  old,  are  not  sharply  defined,  and 
there  arises  the  question  as  to  what  it  is  which  decides  whether  a  man 
is  to  suffer  from  irritability  or  partial  failure  of  the  muscle.     There  is  a 
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large  number  of  adolescents  "irritables,"  who  began  to  be  so  in  boyhood, 
who  have  had  "  attacks  "  on  and  off  ever  since,  just  as  there  have  been 
boys  with  weak  heart  muscle  who  are  now  adolescents  with  weak  heart 
muscle.  There  remain  those  who  fall  into  neither  of  these  classes,  and 
who  seem  to  acquire  irritability.  These  are  the  cases  which  call  for 
explanation.  During  our  training  in  physiology  we  have  heard  that 
irritability  of  tissue  and  youthfulness  go  together.  It  is  true,  but 
it  is  not  an  explanation,  and  it  does  not  at  present  appear  to  be  the 
whole  truth. 

A  common  though  not  invariable  accompaniment  of  a  temporary 
partial  failure  of  the  cardiac  muscle,  with  features  of  the  irritable  heart, 
is  the  partial  failure  of  the  chest  wall  to  move  to  the  usual  amount  and 
in  the  usual  way.  The  healthy  chest  shows  a  constant  relationship 
between  its  measurements  at,  for  example,  the  level  of  the  third  space 
and  the  level  of  the  xiphisternal  joint.  The  measurement  taken  at  the 
lower  level  during  full  inspiration  is  greater  than  that  taken  at  the  upper 
level  in  full  expiration.  AVhen  this  relationship  is  upset,  a  history  of  some 
severe  disease  of  the  chest  can  be  obtained,  as  a  rule,  from  the  patient, 
and  if  not  from  him,  from  the  chest  itself.  The  effect  of  hard  exercise 
on  the  chest  wall  is  to  lessen  the  range  of  movement.  This  change 
takes  the  form  of  a  gradual  approach  to  the  position  of  the  chest  in  full 
inspiration.  The  measurement  of  the  chest  in  expiration  lengthens, 
while  the  measurement  in  inspiration  falls — the  first-mentioned  altera- 
tion is  the  greater.  This  may  go  on  until  the  chest  is  fixed  in  a 
position  which  is  but  a  little  short  of  the  full  inspiratory  phase  of  its 
movement.  In  this  case  the  heart  may  be  for  a  time  intensely  irritable 
and  somewhat  inefficient.  Recovery  is  rapid  and  complete  when  rest 
from  hard  exercise  is  ordered  and  the  expiratory  muscles  are  helped  to 
empty  the  chest  by  external  pressure.  A  patient  of  mine  won  a  race 
at  Henley  Regatta  just  under  six  weeks  from  the  day  he  greeted 
me  with  :  "  I've  cracked — my  heart's  gone  ;  I  feel  every  single  beat, 
and  can't  breathe  better  than  this."  Another  played  polo  for  the 
University  of  Cambridge  five  weeks  after  he  had  one  day  got  off  his 
horse  because  he  felt  as  if  he  were  about  to  be  suffocated.  He,  too,  felt 
every  beat.  It  is  at  least  worthy  of  mention  that  the  true  irritable 
heart  of  the  soldier  does  not  only  occur  in  men  afflicted  as  were  these 
two  I  have  mentioned,  while  the  frequent  painful  inefficient  heart  does. 

May  I  say  in  conclusion  that  I  cannot  believe  fright  has  much  to  do 
with  irritable  hearts  ?  If  it  had,  the  number  of  these  would  be  much 
greater  than  it  is.     Doubtless  the  soldier's  task  of  keeping  himself  in 
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hand  and  up  to  his  work  when  in  imminent  danger  is  very  exhausting, 
but  I  would  point  out  that  this  exhaustion,  which  compels  men  at  the 
Front  to  give  in  eventually,  does  not  appear  to  be  the  source  of  supply 
of  irritable  hearts. 


Dr.  Philip  Hamill. 

I  must  say  that  certainly  the  experience  of  everyone  who  investigates 
these   cases  must    closely   agree    with    that  of    Sir    James    Mackenzie. 
Sir  James  limited  himself  to  a   very  specific  class,  and  I   think  that 
the  more  one  sees  these  patients,  the  more  one  realizes  that  the  true 
irritable  heart  of  the  soldier  is  a  very  definite  condition.     I  have  had 
cases  returned  as  soldier's  heart  which  were  cases  of  congenital  disease ; 
there  have  been  one  or  two  cases  of  sub-aortic  stenosis.    I  have  had  two 
cases  of  exophthalmic  goitre,  one  only  a  mild  case,  with  slight  enlarge- 
ment of  thyroid.     But  we  can  put   these  aside,  because  they  are  not 
in  any  way  different  from  the  cases  of  heart  trouble  met  with  in  civil 
practice.      In  most  cases   irritable  heart  can  be   traced  back  to  some 
undue  exertion  during  some  febrile  attack — it  may  be  called  a  cold  or 
influenza.     Many  own  to  some  diarrhoea,  but  the  issue  is  complicated 
by  the  fact  that  so  many  men  have  diarrhoea  and  not  heart  trouble. 
It    is    surprising,    however,    how    high    a   proportion    of    soldiers   with 
irritable  hearts  give  a  history  of  diarrhoea.     I  do  not  include  in  my 
class  cases  which  have  had  a   large  number  of  true  premature  beats. 
I  have  taken  pulse-tracings  and  electro-cardiograms  of  cases,  and  have 
been  somewhat  surprised  to  find  that  the  latter  are   almost  invariably 
normal ;  but  in  most  cases  in  which  I  have  taken  the  cardiograms,  the 
patient  has  been  a  little  excited,  or  has  had  to  climb  a  flight  of  stairs 
before  reaching  the  room,  and  then  the  pulse  has  been,  and  has  long 
remained,  too  frequent  for  premature  beats  to  be  manifest.     A  common 
rate  is  100  ;  I  have  not  obtained  a  record  of  a  heart  beating  at  60  or  70. 
Generally  the  mere  suggestion  of  the  electro-cardiograph  and  the  putting 
of  the  hands  and  feet  into  the  electrode  jar  are  sufficient  to  hasten  the 
pulse,  and  it  confirms  the  importance  of  the  psychical  factor  in  these 
cases;  these  people  are  readily  upset  by  any  slight  excitement. 

There  is  one  man  whom  I  have  been  able  to  study  more  closely 
than  other  patients.  Some  years  ago  he  was  a  Territorial  officer,  and 
then  joined  the  Kegular  Army,  in  a  cavalry  regiment  ;  he  was  also 
a  boxer.  He  had  been  a  little  unwell  one  day,  when  doing  a  long 
march  with  his  company,  and  he  fainted  by  the  wayside,  and  had  to  lie 
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down.  He  recovered  after  a  while.  The  same  thing  happened  on 
another  march.  He  was  sent  to  hospital,  and  appeared  before  a 
Medical  Board,  but  they  could  find  nothing  except  some  dilatation. 
The  pulse-rate  was  not  unduly  high,  and  the  Board  passed  him  as  fit 
for  duty.  But  one  of  the  senior  medical  officers  told  him  it  was  unwise 
for  him  to  continue  in  the  Army.  He  is  now  a  medical  student,  and 
I  have  had  the  opportunity  of  examining  and  observing  him  closely. 
He  is  by  nature  restless,  and  does  not  concentrate  his  mind  on  one 
thing  for  long  at  a  time.  He  constantly  thinks  of  his  discomforts  and 
disability.  He  has  caused  me  some  anxiety  because  he  is  anxious  to 
rejoin.  He  went  to  attest,  but  was  promptly  rejected  by  the  examining 
doctor  because  he  had  a  slightly  increased  area  of  cardiac  dullness, 
an  increased  pulse-rate,  which  reached  120,  and  gave  a  history  of 
having  had  to  leave  the  Army.  He  had  at  the  time  some  cedema  of 
the  ankles,  but  has  not  had  albuminuria.  This  student's  symptoms 
were  greatly  accentuated  after  a  bomb  from  an  aircraft  fell  near  his 
room.  His  pulse-rate  readily  rose  to  140  per  minute  after  moderate 
exertion,  and  remained  high  for  a  long  time.  He  has  lately  been  working 
hard  for  an  examination,  and  his  symptoms — breathlessness,  precordial 
pain,  giddiness  and  faintness — have  greatly  increased.  Hence  he  has 
recently  become  more  irritable.  That  raises  the  question  whether  a 
man  badly  broken  down  on  the  march  is  ever  likely  to  be  fit  again  for 
heavy  duty.  My  experience  has  been  limited,  and  the  opportunity 
I  have  had  of  studying  cases  for  long  periods  has  not  been  great ; 
but  my  impression  is  that,  however  much  these  men  may  improve,  they 
are  always  ready  to  relapse  when  the  favouring  circumstances  recur. 
AYith  regard  to  the  effect  of  fresh  air  and  moderate  exercise,  my 
experience  bears  out  that  of  Sir  James  Mackenzie.  Probably  the  heart 
muscle  has  been  strained  in  some  way,  perhaps  over-distended,  but 
nevertheless  there  is  a  considerable  psychical  factor  to  be  treated  before 
recovery  can  be  expected.  Games  in  the  open  air  and  pleasant  forms 
of  exercise  are  of  great  value,  and  considerable  exertion  can  be  under- 
taken if  the  mind  is  suitably  occupied.  Hence  it  is  important  that 
these  men  should  be  treated  in  a  hospital  with  pleasant  surroundings, 
open  air  and  green  fields,  with  ample  opportunity  and  encouragement 
to  take  exercise.  The  same  methods  I  have  found  of  value  in  treatment 
of  cases  of  shell  shock.  Quite  apart  from  the  psychical  factor,  I  think 
that  in  a  large  proportion  of  these  cases  the  heart  is  permanently 
damaged,  and  there  is  little  likelihood  of  their  ever  being  fit  for  the 
arduous  duties  of  active  service.     It  is  for  us  to  keep  the  names  and 
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particulars  of  these  men,  and  to  follow  them  up.  It  will  probably  be 
for  the  next  generation  to  draw  conclusions  as  to  the  precise  nature 
of  the  disorder. 


Dr.  Alexander  Morison. 

When  I  came  here  I  was  under  the  impression  that  one  would'  hear 
more  about  the  soldier's  heart  in  a  wider  sense  than  we  have  done.  We 
may  conclude,  from  most  of  the  remarks,  that  the  one  indubitable  fact 
in  the  term  "  the  soldier's  heart  "  is,  that  we  are  dealing  with  a  soldier ; 
the  question  of  whether  we  are  dealing  with  his  heart  or  not  seems  to 
be  lost  in  a  consideration  of  the  general  condition  of  the  individual. 
I  am  in  accord  with  all  that  Sir  James  Mackenzie  stated  as  to  the 
method  by  which  such  a  condition  should  be  treated.  In  the  hospital 
to  which  I  am  attached  we  have  three  wards  devoted  to  soldiers  ;  that 
is,  we  have  given  up  nearly  half  our  accommodation  to  them  ;  and  those 
wards  are  usually  over-full.  There  have  been  a  considerable  number 
of  cases  returned  incapacitated  on  account  of  their  hearts,  cases — how- 
ever, in  which,  on  careful  examination,  one  can  find  nothing  amiss 
with  its  size,  rhythm,  or  mechanical  structure,  but  with  a  statement 
of  incapacity  to  undertake  those  exertions  which  were  formerly  under- 
gone without  discomfort.  Therefore  some  factor  has  been  introduced 
which  renders  these  men  incapable  of  their  duties  as  soldiers.  I  have 
found  these  cases  among  young  recruits  only  a  few  years  into  their 
teens,  and  also,  usually,  in  fine-fibred  individuals  of  more  or  less  neurotic 
type.  That  it  is  a  valid  incapacitation  which  they  evince  is  undoubted; 
but  I  think,  a  few  years  ago,  instead  of  the  heart  being  regarded  as 
specially  at  fault,  it  would  have  been  the  nervous  system  which  would 
have  been  chiefly  blamed.  The  neurasthenic,  the  debilitated  and 
depressed  person,  would  have  taken  the  place  of  the  soldier  with  a 
condition  of  special  cardiac  over-irritability.  The  heart  itself  in  such 
cases  shows,  as  a  rule,  absolutely  no  evidence  whatever,  clinically  or 
otherwise,  of  physiological  disturbance.  The  men  have  their  flushes  and 
blushes,  their  accelerations,  their  palpitation,  their  dilated  pupils,  and 
disturbance  on  exertion,  attributable  to  the  nervous  system ;  but,  as  far 
as  their  hearts  are  concerned,  I  have  failed  to  find  in  them  any  evidence 
of  exclusively  cardiac  disorder.  I  am  not  in  a  position  to  assert  that 
there  is  not  some  cryptic  organism,  or  toxaemia,  active  in  the  cardiac 
muscle.  Such  an  agent  may  be  assumed  or  suggested,  but  has  not  been 
demonstrated. 
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With  regard  to  the  treatment  of  the  condition,  there  is  no  doubt  the 
opener  has  shown  the  only  rational  line  to  be  followed — rest,  followed 
by  greater  freedom  of  movement  and  mental  change.  As  to  prognosis 
in  these  cases,  the  utmost  caution  is  desirable.  The  man  who  breaks 
down  under  the  circumstances  which  have  been  described  is  one  who 
has  a  certain  instability  of  the  heart  inherent,  which  would  probably, 
under  any  circumstances  of  stress,  tend  to  incapacitate  him.  As  regards 
microbic  infection,  however,  one  sees  men  who  have  been  drained  by 
diarrhoea  at  the  Dardenelles,  acutely  ill  in  hospital  for  a  considerable 
period,  with  a  running  temperature  and  septic  conditions,  but  whose 
hearts  are  innocent  of  obvious  damage.  On  the  other  hand,  we  find 
men  who  have  had  no  serious  illness  of  any  kind  coming  home  inca- 
pacitated and  neurasthenic ;  and  the  probability  is  that  the  future  utility 
of  such  as  soldiers  is  very  uncertain. 


Dr.  O.  Leyton. 

I  wish  to  draw  attention  to  one  method  of  investigation  and  only  one, 
not  because  the  other  methods  already  referred  to  are  not  of  great  value, 
but  because  so  far  it  has  apparently  escaped  the  notice  of  the  members 
who  have  taken  part  in  the  discussion.  Adopting  the  definition  of 
"  soldier's  heart,"  which  has  been  given  by  Sir  James  Mackenzie, 
I  believe  that  the  condition  is  not  due  to  a  single  cause,  but  that  the 
symptoms  may  arise  from  disease  of  the  heart  or  disease  of  the  vaso- 
motor system.  The  question  presents  itself  as  to  whether  it  is  possible 
to  differentiate  between  these  two  diseases,  and  if  it  is  possible,  by  what 
method.  When  a  heart  of  a  normal  individual  is  auscultated  through 
a  stethoscope  which  permits  the  accurate  estimation  of  the  ratio  of 
intensities  of  the  first  and  second  sound,  it  is  found  that  the  first  sound 
at  the  apex  is  of  double  the  intensity  of  the  second  sound  at  the  base, 
stethoscopes  have  been  devised  by  Oertel  and  by  Bock  for  the  purpose 
of  making  this  observation.  The  principles  upon  which  the  two  instru- 
ments work  are  different  :  the  former  depends  upon  the  size  of  a  window 
through  which  sound  may  escape,  whilst  the  latter  depends  upon  the 
size  of  the  hole  through  which  the  sound  must  pass  on  the  way  from 
the  chest  to  the  ears  of  the  observer.  The  two  instruments  give 
identical  results.  Disease  of  the  myocardium  leads  to  an  alteration 
in  the  ratio  of  the  heart  sounds,  and  occasionally  during  an  attack  of 
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diphtheria,  when  the  toxin  has  caused  an  alteration  in  the  myocardium, 
a  reversal  of  the  ratio  may  be  observed,  and,  as  recovery  occurs,  a  return 
to  the  normal  ratio  is  usually  noted.  Observations  of  this  type  made 
upon  soldiers  suffering  from  the  symptoms  of  "  soldier's  heart  "  showed 
that  in  some  cases  the  two  sounds  of  the  heart  were  of  equal  intensity, 
and  these,  I  believe,  were  suffering  from  myocardial  alteration,  probably 
of  toxic  origin.  It  was  of  interest  to  note  that  as  the  ratio  approached 
the  normal  the  symptoms  disappeared.  In  other  cases,  however,  there 
was  no  alteration  in  the  ratio  of  intensity,  and  in  these  I  am  under  the 
impression  that  the  disease  was  of  the  vasomotor  system.  It  would  be 
of  considerable  interest  to  determine  how  far  observations  of  this  type 
could  be  corroborated  when  applied  to  very  large  numbers,  and  whether, 
as  predicted,  nervous  shocks,  such  as  those  produced  by  high  explosives, 
lead  to  disturbances  of  the  vasomotor  system,  which  may  last  for  a 
considerable  period,  whilst  toxins  of  bacterial  and  other  origin,  such 
as  gases,  cause  disease  of  the  myocardium. 


Dr.  Floeence  A.  Stoney. 

I  wish  to  point  out  the  very  close  connexion  there  is  between 
hyperactivity  of  the  thyroid  gland  and  the  tachycardia  and  breath- 
lessness  seen  in  cases  of  "  irritable  heart "  and  "  soldier's  heart." 
This  association  is  a  most  important  one,  since  the  thyroid  gland 
is  eminently  amenable  to  treatment.  These  cases  resemble  slight 
cases  of  Graves's  disease.  There  are  many  cases  of  shell  shock 
which  show  no  signs  of  Graves's  disease,  and  where  one  can  only 
suppose  the  thyroid  has  not  been  adversely  affected,  but  other  cases  of 
shell  shock  show  symptoms  of  hyperthyroidism  definitely  dated  by  the 
patient  as  commencing  only  after  one  such  definite  shock  or  after  being 
buried  by  an  explosion.  The  tendency  to  thyroid  degeneration  is  one 
which  runs  in  families,  hyper-  and  hypo-thyroidism  appearing  in  different 
members  of  the  family,  or  in  the  same  individual  at  different  times ; 
that  is,  the  gland  in  some  families  shows  marked  inability  to  withstand 
adverse  conditions — it  is  unstable — and  if  exciting  causes  such  as  over- 
work, over-worry,  or  pyorrhoea  occur,  then  it  degenerates.  It  is  also 
noteworthy  that  dental  caries,  tartar,  and  pyorrhoea  alveolaris  are,  or 
have  been,  present  very  commonly  in  these  cases,  but  not  universally. 
The  thyroid  condition  persists  after  all  the  teeth  are  extracted  ;    but  in 


Therapeutical  and  Pharmacological  Section  51 

X-ray  work  I  have  found  those  patients  who  have  had  their  mouths 
thoroughly  cleansed  respond  very  much  more  quickly  to  treatment 
than  those  in  whom  constant  oral  sepsis  persists. 

Early  cases,  such  as  we  are  seeing  in  the  base  hospitals  as  a  result  of 
the  present  War,  are  often  unrecognized  as  to  their  true  nature,  above 
all  the  connexion  of  the  various  groups  of  symptoms  with  changes  in 
the  thyroid  gland,  and  the  importance  of  this  connexion  is  unrecognized. 
The  result  is  that  they  drift  on  for  months  and  months.  They  are  often 
looked  on  as  cases  of  "  shell  shock,"  as  "  neurasthenics,"  or  as  making  the 
most  of  their  disability,  or  are  merely  given  medicinal  treatment  and 
are  sent  out  much  in  the  same  condition  as  when  they  came  in,  to  pass 
almost  at  once  into  some  other  hospital.  One  soldier,  aged  18,  whom 
I  saw  lately  with  quite  marked  Graves's  disease,  told  me  he  had  been 
in  various  hospitals  or  on  furlough  ever  since  he  had  been  rendered 
unconscious  for  two  hours  by  a  high  explosive  shell  last  July,  and  that 
he  was  no  better  than  when  sent  back  to  England  after  this  explosion  ; 
so  that  all  these  weeks  of  treatment  in  various  hospitals  have  failed  to 
cure  him,  or  even  make  him  appreciably  better  :  and  now  at  last  he  has 
come  to  us  and  X-ray  treatment  has  been  started.  He  was  seven  weeks 
in  one  hospital,  seven  weeks  in  a  second  hospital,  then  he  had  one 
week's  furlough,  five  days  of  which  he  spent  in  bed,  as  he  felt  so  ill. 
After  that  he  was  received  into  Fulham  Military  Hospital  at  the  end  of 
November.  On  admission  he  was  very  nervous,  had  general  tremor, 
his  pulse  was  120  when  he  stood,  and  he  had  slight  fullness  of  the 
thyroid.  After  only  two  X-ray  treatments  he  is  already  distinctly  more 
cheerful  and  less  nervous,  and  his  pulse  is  100  when  he  stands;  he  has 
less  throbbing,  less  tremor,  and  he  says  that  he  now  "  feels  better  than 
with  any  other  treatment  he  has  had." 

That  X-rays,  when  properly  and  vigorously  applied,  are  a  specific 
for  exophthalmic  goitre  I  am  quite  convinced.  I  have  treated  this 
condition  with  X-rays  during  the  last  seven  years,  and  the  results 
most  cheering.  Some  of  my  old  cases  come  back  to  me  for  a  couple  of 
X-ray  exposures  when  they  feel  run  down  and  in  need  of  a  tonic. 
I  have  seen  several  cases  labelled  debility  or  neurasthenia  which  were 
really  slight  cases  of  hyperthyroidism,  which  did  not  respond  to  ordinary 
medical  treatment,  but  got  rapidly  well  when  their  thyroid  glands  had 
undergone  only  the  slightest  reduction  in  size. 

One  may  speak  of  Graves's  disease  or  hyperthyroidism  which  is 
either    (a)    primary,    or    (b)    secondary   to,   a  pre-existent  bronchocele. 


52  Stoney :    Discussion  on  the  Soldier's  Heart 

I  have  now  treated  over  100  primary  and  secondary  cases.1  Most 
of  the  cases  in  the  present  War  are  primary,  no  goitre  having  been 
apparent  before  enlistment,  and  since  neither  exophthalmos  nor  goitre 
need  be  present  in  sufferers  from  this  peculiar  degeneration  of  the 
thyroid,  it  is  better  to  describe  these  cases  as  "  hyperthyroidism,"  and 
to  divide  them  into  groups  according  to  predominant  symptoms. 

Group  I. — Tachycardia.  The  most  numerous  group.  These  cases 
come  in  for  breathlessness  or  fainting,  often  quite  definitely  associated 
with  the  effects  of  a  shell  which  has  burst  in  their  near  neighbourhood, 
or  shortly  after  they  were  buried  by  an  explosion ;  and  they  say  quite 
definitely  they  were  all  right  till  that  sudden  great  strain.  Some  have 
been  rendered  unconscious  by  the  shell,  others  have  not  had  such  a 
severe  shock  ;  some  few  have  found  the  strain  of  training  too  great, 
and  have  been  greatly  exhausted  by  the  long  marches  or  other  heavy 
physical  work.  They  suffer  from  giddiness  and  weakness.  The  state 
of  the  heart  is  most  characteristic.  The  frequency  may  be  normal, 
or  only  slightly  exceeding  normal  when  lying  down,  but  on  sitting  or 
standing  up  the  rate  goes  up  to  90  to  100  or  over,  only  to  quiet  down 
again  by  several  beats  on  resuming  the  recumbent  posture.  The  heart 
is  often  dilated.  A  skiagram  shows  dilatation  of  the  right  auricle  and 
rounding  of  the  ventricles.  The  action  is  tumultuous.  The  first  sound 
is  short  and  wanting  in  tone  ;  this  is  its  main  characteristic,  the  heart 
may  be  irregular  in  force  and  rhythm,  showing  poverty  of  cardiac 
action.  Any  murmurs  present,  though  often  attributed  to  V.D.H. 
(valvular  disease),  are  hsemic,  or  the  result  of  incompetence  due  to 
over-distension,  and  disappear  when  the  heart  quietens  down,  unless 
there  has  been  previous  endocarditis  from  some  other  cause,  such  as 
rheumatic  fever.  The  pulse  is  markedly  collapsed  between  the  beats, 
and  the  blood-pressure  is  raised.  There  is  no  oedema  of  the  legs  till 
late  in  the  disease,  when  the  heart  is  failing.  Such  heart  failure,  with 
oedema,  is  seen  in  civil  practice  where  the  heart  muscle  has  been  over- 
strained for  years  and  is  consequently  degenerated,  but  is  not  seen  in 
these  slight  early  cases,  the  product  of  this  present  War.  These 
patients  feel  very  weak,  they  suffer  with  dyspnoea,  precordial  pain, 
palpitation,  giddiness  and  fainting.  Even  when  after  treatment  the 
heart  has  resumed  its  normal  beat,  the  skiagram  shows  a  rounded 
condition  of  the  whole  organ,  which  persists  for  some  time. 

1  See  paper  by  myself  in  the  Lancet,  August  10,  1912  ;    and  forty-eight  cases  in  the  Brit. 
Med.  Journ.,  August  31,  1912. 
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Group  II  manifests  marked  perspiration,  also  tremor,  which  becomes 
more  marked  on  the  least  effort  or  excitement — the  tremor  is  a  fine 
movement  of  the  hand  or  may  be  general— or  it  may  show  itself  in 
larger  jerky  twitchings  of  the  muscles. 

Group  III  exhibits  mainly  nerve  symptoms.  These  patients  tell 
you  "their  nerves  have  gone  to  bits,"  and  they  are  put  down  as  cases 
of  shell  shock  ;  but  besides  the  effect  that  shell  shock  seems  to  exercise 
on  the  higher  cerebral  centres,  it  may  definitely  upset  the  thyroid  gland. 
These  patients  are  "  jumpy  "  and  twitch,  they  have  bad  dreams,  they 
sleep  badly,  the  pulse  becomes  unduly  rapid  on  the  least  excitement, 
they  dread  everything.  The  doctor  tells  you  they  are  neurasthenics ; 
but  what  does  this  word  mean,  and  what  is  the  underlying  physical 
condition?  Is  it  not  the  same  thing  as  hyperthyroidism,  whether  due 
to  loss  of  nervous  control,  nervous  exhaustion,  or  intestinal  toxin,  or 
other  cause  ? 

Group  IV  shows  enlargement  of  the  thyroid  as  the  first  sign.  This 
is  soft  and  bilateral  in  early  cases,  and  may  or  may  not  have  been 
noticed  by  the  patient  before  admission.  The  swelling  is  only  unilateral 
where  there  has  been  previous  benign  bronchocele.  This  enlargement 
may  be  so  slight  as  only  to  be  evident  when  the  patient  puts  his  head 
well  back  so  as  to  stretch  the  stern omastoids,  and  then  the  fullness 
becomes  evident. 

Group  V  shows  eye  symptoms  and  is  less  common.  Exophthalmos 
may  be  the  first  thing  noticed,  and  when  tired  their  eyes  feel  large, 
The  absence  of  wrinkles  on  the  forehead  and  von  Graefe's  sign  of  jerking 
lids  are  more  common  signs.  By  the  time  the  man  reaches  the  base 
hospital  two  or  more  groups  of  symptoms  are  usually  present,  and 
common  combinations  are  :  tremors,  nerves  shaky,  and  skin  moist  : 
or  breathlessness,  tachycardia,  weakness  and  sweating  ;  or  nervous 
twitchings,  no  wrinkles  in  the  forehead — in  fact,  the  symptoms  of 
the  above  five  groups  may  be  combined  in  any  proportion.  These 
patients  also  show  some  general  conditions :  they  lose  weight,  feel 
"  good  for  nothing,"  they  are  despondent  and  irritable,  worried  by 
small  causes.  Nearly  all  are  constipated,  though  the  bowels  may 
be  relieved  daily,  and  most  of  their  mouths  exhibit  various  degrees 
of  pyorrhoea  and  of  dental  caries. 

Having  correctly  diagnosed  the  condition,  the  next  thing  is  to  cure 
it.  Of  the  various  methods  of  treatment  I  shall  only  deal  with  X-ray 
treatment.       While  this  does  not  pretend  to   deal   with  the    primary 
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cause  of  the  disease,  it  usually  cures  the  patient.  By  its  means  we  can 
atrophy  the  thyroid  gland  to  any  desired  extent,  by  vigorous  and 
filtered  doses.  The  advantages  of  this  treatment  are :  (1)  There  is  no 
shock  or  danger  to  life,  as  in  operation ;  (2)  the  gland  can  be  reduced 
until  the  secretion  becomes  normal ;  (3)  there  is  no  pain  or  unpleasant- 
ness. The  patient  merely  lies  on  a  couch  and  the  X-rays  are  applied 
to  each  side  of  the  neck  over  the  gland ;  the  patient  does  not  feel 
anything,  and  sometimes  goes  to  sleep  during  the  treatment.  The  only 
disadvantage  of  this  treatment  is  that  it  requires  several  sittings  spread 
over  a  couple  of  months  or  more  according  to  the  severity  of  the  case. 

In  hospital  the  soldiers  are  ideally  placed  to  get  well.  They  are 
freed  from  all  worry,  well  fed  and  cared  for,  and  can  take  rest  to  allow 
the  heart  to  recover  tone.  One  serious  source  of  delay  is  that  it  takes 
on  an  average  six  weeks  to  two  months  to  get  their  mouths  cleansed, 
which  is  a  great,  almost  an  essential,  aid  in  treatment.  Other  points 
needing  attention  consist  either  in  thorough  abdominal  massage  or  daily 
aperients  to  overcome  the  intestinal  stasis,  of  which  the  patient  does  not 
complain,  but  which  is  always  present.  Rest  is  useful  in  restoring  the 
weakened  heart,  but  I  do  not  keep  my  patients  constantly  in  bed  except 
when  the  cases  are  very  acute ;  many  of  them  have  had  months  of  bed 
without  result  before  coming  to  me,  and  are  thoroughly  weary  of  it. 

I  apply  the  X-rays  as  vigorously  as  is  compatible  with  safety  to  the 
skin.  At  first  I  did  not  filter,  and  the  patients  had  much  mild  dermatitis  • 
now  I  give  much  bigger  doses,  filtered — one  Sabouraud  dose  through 
1  mm.  or  2  mm.  of  aluminium  as  a  filter,  to  each  side  of  the  thyroid 
weekly  ;  this  requires  about  twenty  minutes.  The  results  are  in  some 
cases  slow,  in  others  astonishing.  A  languid,  tired,  irritable,  "jumpy" 
patient  week  by  week  gains  in  mental  quietude,  becomes  better  tempered, 
more  placid,  and  feels  better  and  stronger.  Sleep,  digestion  and  pulse 
all  improve,  and  he  gains  weight.  The  heart  is  one  of  the  earliest 
organs  to  respond  :  it  first  becomes  regular,  then  slows  down  and 
resumes  its  normal  size  while  regaining  tone  in  the  first  sound.  The 
throbbing  in  the  carotids  disappears  and  there  is  a  strong,  full,  regular 
pulse,  steady  and  quiet  even  in  the  upright  position,  though  for  some 
weeks  longer  any  excitement  or  emotion  raises  the  rate. 

This  treatment  requires  much  patience  and  attention  to  detail  on 
the  part  of  both  doctor  and  patient,  but  the  good  results  obtained  are 
quite  worth  the  time  and  trouble  spent,  and  if  more  widely  used  would 
bring   many  back   to  health  who  now  drag  on  existence  in  miserable 
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weakness.  The  difficulty  lies  in  the  time  required,  and  in  the  patients 
sometimes  feeling  so  much  better  that  they  are  discharged  before 
being  fully  cured.  The  main  fact  I  wish  to  lay  stress  on  is  that  all  the 
symptoms  are  suggestive  of  over-secretion  of  the  thyroid  gland,  and, 
when  so  caused,  can  be  cured  by  partial  atrophy  of  the  gland.  If  seen 
early  they  can  be  cured  quickly,  if  left  for  months  they  take  longer ; 
but  they  can  be  cured  as  certainly  as  an  abscess  is  cured  by  opening  and 
draining  it. 

The  following  are  notes  of  four  cases  at  Fulham  Military  Hospital  : — 

Case  I. — E.  C,  private,  aged  22.  Perfectly  well  till  he  enlisted,  June  6, 
1915.  He  felt  greatly  exhausted  while  training,  finding  the  long  marches 
especially  trying.  On  July  23, 1915,  he  was  sent  to  Fulham  Military  Hospital, 
suffering  from  breathlessness  and  tachycardia.  He  was  kept  entirely  in  bed, 
but  at  the  end  of  six  weeks  there  was  no  improvement  in  his  symptoms.  He 
was  intensely  nervous,  weak,  and  pale.  A  skiagram  showed  a  rounded,  tumul- 
tuous heart.  When  I  saw  him  I  diagnosed  hyperthyroidism  of  the  nervous 
and  cardiac  types.  On  September  4  I  began  X-ray  treatment  of  the  thyroid. 
I  did  not  keep  him  wholly  in  bed.  He  showed  slight  fullness  of  his  neck, 
there  was  no  pyorrhoea,  he  was  very  breathless,  his  pulse  recumbent  was  136, 
and  he  was  so  scared  and  nervous  I  could  hardly  get  him  to  lie  quiet  on  the 
couch  for  the  first  treatment,  though  later  he  came  willingly.  Next  week  he 
had  his  second  treatment ;  still  breathless,  pulse  104  when  recumbent.  On 
October  18,  after  seven  treatments,  he  was  sent  on  furlough  for  a  month, 
therefore  the  X-ray  treatment  had  to  stop.  His  neck  was  s  in.  smaller,  there 
was  no  dyspnoea  and  no  tachycardia.  He  felt  strong,  and  was  able  to  be  up 
all  day  and  was  Very  much  quieter  in  manner.  All  this  was  accomplished  in 
six  weeks.  When  seen  one  month  later  he  was  back  at  his  depot.  He  told 
me  he  was  so  well  he  could  not  get  his  discharge  from  the  Army.  He  was 
slightly  nervous  in  manner,  his  pulse  when  standing  was  72,  and  all  other 
symptoms  were  completely  gone ;  his  weight  had  gone  up  and  he  felt  strong 
and  well.  He  went  out  rather  too  soon  and  runs  some  risk  of  relapse  in 
consequence. 

Case  II. — H.,  private,  aged  25.  In  France  November,  1914,  to  April,  1915  : 
through  Ypres  and  Neuve  Chapelle  ;  sent  home  in  April,  1915,  for  rheumatism, 
bronchitis,  and  frost-bite.  On  September  2,  1915,  entered  Fulham  Military 
Hospital.  Said  to  be  neurasthenic.  Weight  8  st.  10  lb.  He  perspires, 
has  headache,  eyes  misty,  vision  normal;  he  is  losing  weight;  his  collars 
have  felt  tight  of  late.  An  X-ray  examination  showed  the  rib  cartila 
ossified,  and  the  heart  small,  rounded,  and  tumultuous.  Octoher  18  : 
The  note  of  Dr.  Wilson  is  "  high  blood-pressure,  marked  vasomotor 
symptoms,    no   gross    cardiac    lesion,  nervous,  toxaemia."     October    25:    His 
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doctor  (Dr.  Dainty)  and  I  agreed  that  his  symptoms  were  really  due  to  hyper- 
thyroidism, so  I  began  the  X-ray  treatment.  He  then  had  fine  tremor,  per- 
spiration, and  pyorrhoea ;  the  pulse  was  irregular  in  force  and  rhythm,  92 
recumbent  ;  he  had  slight  goitre.  November  11  :  Third  treatment.  Pulse 
regular,  76  when  recumbent ;  pyorrhoea  still  present,  goitre  less,  no  tremor,  no 
perspiration  ;  feels  better.  By  December  16  he  had  had  seven  treatments,  but 
further  applications  were  delayed  by  dermatitis.  January  8,  1916  :  No  further 
treatment  ;  the  dermatitis  has  disappeared.  He  has  improved  very  markedly 
since  the  treatment  began  ;  he  is  no  longer  depressed,  and  feels  strong,  "  better 
than  before  Neuve  Cbapelle."  He  weighs  9  st.  9  lb.,  pulse  is  regular,  80 
standing.  Headaches,  tremor  and  perspiration  have  all  disappeared,  and  he  is 
able  to  run  without  getting  unduly  out  of  breath  ;  the  goitre  has  disappeared, 
his  neck  measures  1  in.  less  than  when  X-rays  were  begun,  two  and  a  half 
months  ago.  This  case  had  responded  very  well  to  treatment ;  he  has  now 
applied  for  a  commission. 

Case  III. — W.,  private,  aged  31.  In  France,  November,  1914,  to  May,  1915. 
He  was  buried  by  the  explosion  of  a  shell.  Complained  of  sore  feet  and  excessive 
perspiration  in  April,  1915.  Admitted  to  Fulham  Military  Hospital  in  June, 
1915.  He  was  sent  to  me  for  the  treatment  of  excessive  perspiration,  chiefly 
of  his  hands  and  feet.  Local  treatment  did  not  succeed,  and  I  noticed  his 
pulse  varied  from  68  to  100,  while  he  had  distinct  fine  tremor.  I  therefore 
applied  X-rays  over  his  thyroid  gland.  After  five  treatments  the  tremor 
was  gone  and  perspiration  much  diminished.  The  pulse  was  80  standing. 
He  was  discharged.  He  would  have  been  the  better  for  a  few  more 
applications. 

Case  IV. — M.,  private,  aged  21.  In  France  October  to  December,  1914 — 
home  wounded.  In  France  March  to  October,  1915.  Admitted  to  Fulham 
Military  Hospital,  October  9,  1915,  and  palpitation  and  disordered  action  of 
the  heart  were  diagnosed.  He  had  been  suffering  with  palpitation  four 
months,  gradually  getting  worse,  shortness  of  breath,  dizziness,  and  headache. 
October  26  :  Praecordial  pain ;  beats  hurried,  pulse  96,  fullness  of  neck  sug- 
gesting enlargement  of  thyroid.  First  treatment  (condition  as  above)  :  No 
heart  murmurs ;  pulse  104,  regular ;  goitre  large,  soft,  uniform  ;  the  neck 
measures  14  in.  Tremor  and  perspiration  both  present,  palpitation  frequent. 
November  9  :  Third  treatment ;  feels  better,  has  felt  heart  quieter ;  pulse  100. 
December  f6:  Eighth  treatment;  only  one  attack  of  palpitation  last  week ; 
goitre  smaller,  13f  in.  ;  tremor  absent,  pulse  88  when  standing.  His  doctor  con- 
siders him  a  great  deal  better.  December  29  :  Tenth  treatment  ;  palpitation 
occasional,  perspiration  and  tremor  gone  ;  pulse  92  standing  ;  goitre,  13h  in., 
has  almost  disappeared;  no  dyspnoea,  no  dizziness,  no  headache;  occasional  pain 
in  the  chest  still ;  is  up  and  about  all  day.  The  septic  teeth  and  digestive 
trouble  have  delayed  the  progress  of  this  case. 
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So  far  I  have  had  twenty-one  soldiers  with  tachycardia,  excessive 
perspiration,  or  shell  shock  under  my  care.  Some  have  been  given 
thyroid  (which  made  them  worse)  or  parathyroid  (which  had  no  effect  I . 
and  have  also  had  months  of  rest  and  heart  tonics.  Most  of  these 
cases  are  still  under  X-ray  treatment,  and  it  is  too  soon  to  report  on 
them. 

I  am  indebted  for  these  cases  to  the  kindness  of  the  other  medical 
officers  of  the  Fulham  Military  Hospital  who  allow  me  to  treat  their 
cases,  and  especially  am  I  indebted  to  our  Commanding  Officer,  Major 
Parsons,  M.D.,  for  his  constant  help  and  interest. 


Dr.  T.  E.  Beadshaw  (Major,  R.A.M.C,  T.). 

I  did  not  intend,  when  I  came  to  the  meeting,  to  say  anything 
myself.  I  have  practically  been  sent  here  by  the  First  Western 
General  Hospital  to  gain  information  as  to  how  to  deal  with  these 
cases,  which  are  of  such  special  interest  to  those  of  us  who  are  on  the 
staff  of  the  base  hospitals  where  these  patients  are,  and  where  we  have, 
very  often,  finally  to  dispose  of  them  and  to  decide  what  is  to  be  their 
future  as  regards  the  Army.  Sir  James  Mackenzie  has  done  more  than 
any  living  man — and  perhaps  more  than  any  man  who  has  ever  lived — 
to  encourage  us  in  dealing  with  heart  cases.  I  think  there  is  no  more 
hopeful  book  than  his  treatise  on  the  heart,  and  I  am  certain  he  has 
been  the  means  of  restoring  to  activity  countless  sufferers  from — perhaps 
I  might  rather  say  proprietors  of — murmurs,  people  who  in  former  days 
would  have  been  condemned  to  a  life  of  invalidism,  but  who,  owing  to  his 
sound  teaching,  have  been  found  fit  to  take  their  part  in  the  battle  of 
life.  I  know  of  such  cases  myself,  and  of  the  immense  benefit  and 
happiness  accruing,  not  only  to  the  patient,  but  also  to  the  medical 
man,  from  the  teaching  of  the  opener  of  the  debate. 

There  is  one  point  I  have  hardly  heard  mentioned,  but  which  has  a 
considerable  bearing  on  this  question  ;  and  I  am  looking  at  it  at  present 
not  so  much  from  the  point  of  view  of  pathology,  but  as  a  practical 
matter.  It  is  this  :  I  have  frequently  had  men  from  the  Front  sent  to 
my  ward  as  patients,  and  on  being  asked  what  they  have  come  for  have 
replied,  "  V.D.H.,  sir."  They  may  bring  a  slip  of  paper  bearing  the 
words  "  Valvular  disease  of  the  heart "  ;  yet  not  one  of  them  has  had  a 
murmur.     Either  valvular  disease  of  the  heart  has  been  diagnosed  on 
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insufficient  grounds  or  it  is  a  condition  which  passes  off.  I  leave 
you  to  decide.  I  have  not  been  to  the  Front,  but  the  refinements  of 
diagnosis  which  we  try  to  carry  out  at  the  base  hospitals  are  obviously 
hardly  possible  there.  But,  as  Sir  James  Mackenzie  hinted,  it  is  un- 
fortunate that  when  there  is  a  doubt  about  a  case,  it  should  be  labelled 
valvular  disease,  because  when  a  man  has  once  got  those  letters  opposite 
his  name  they  are,  like  a  bad  character,  difficult  to  remove.  We  must 
be  prepared  to  consider  these  cases  on  their  merits,  without  attaching 
too  much  importance  to  the  fact  that  the  man  is  stated  to  have  valvular 
disease. 

The  practical  point  I  want  to  take  home  in  my  report  to  my  Colonel 
is  the  reply  to  the  question  :  What  is  the  prospect  of  our  being  able  to 
do  sufficient  for  these  men  to  enable  them  again  to  become  efficient 
soldiers  ?  If  there  is  no  reasonable  prospect  of  that,  I  think  we  are 
best  doing  our  duty  to  the  State  and  to  the  men  themselves  by 
invaliding  them  out  of  the  Army  as  soon  as  possible.  I  should  be  glad 
if  Sir  James  Mackenzie  would,  in  his  reply,  give  us  some  lead  on  this 
point.  Short  of  becoming  efficient  soldiers  for  the  Front,  are  they  fit 
for  home  service  \>  We  have  heard  the  treatment  laid  down  and 
discussed,  and  I  think  special  provision  will  have  to  be  made  for  that ; 
certainly  cheerful  exercises  seem  the  most  promising.  I  cannot,  from 
my  own  experience,  endorse  the  enthusiastic  report  of  X-ray  treatment 
in  exophthalmic  goitre  which  we  have  heard  from  one  speaker.  No 
doubt  in  some  cases  it  does  good,  but  there  are  many  in  which  it  does 
no  good. 

Dr.  Bezly  Thorxe. 

I  shall  not  enlarge  on  the  clinical  picture,  which  has  already  been 
graphically  and  precisely  drawn  by  preceding  speakers,  of  a  condition 
which  I  have  already  more  than  once  defined,  and  have  ventured  to 
call  "  cardio-vascular  atony."  I  have  laid  emphasis  on  the  vascular 
element  of  the  syndrome  because  its  characteristic  phenomena  are 
largely  attributable  to  deficient  action  of  the  muscular  and  elastic  con- 
stituents of  the  vessels,  whether  as  the  result  of  structural  deterioration 
or  of  defective  innervation,  or  of  both.  It  is  that  condition  which  largely 
accounts  for  the  abnormal  postural  variations  of  pulse  frequency,  while 
myocardial  debility  is  responsible  for  murmurs,  likewise  influenced  by 
posture,  which  occur  quite  independently  of  valvular  lesion.     I  maintain 
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that  cardiovascular  atony  is  frequently  met  with  in  children  and 
adolescents,  and  I  submit  that  that  fact,  taken  in  conjunction  with  the 
ratio  of  its  incidence  in  men  returning  from  the  Front,  suggests  that 
they  have  been  previously  subject  to  it  in  a  minor  degree,  and  have 
suffered  an  acute  exacerbation  as  a  result  of  the  strain  to  which  they 
have  been  subjected.  Those  who  have  been  subjected  to  the  influences 
of  high  explosives  exhibit,  in  a  degree  out  of  proportion  to  the  other 
symptoms,  fibrillar  twitchings  of  the  extended  fingers  and  an  occasional 
jerk  of  the  arm.  Such  conditions  coexist  invariably  with  a  moderate 
dilatation  of  the  heart,  seldom  carrying  the  apex  beyond  the  line  of 
the  nipple,  which  might  easily  be  overlooked  or  regarded  as  a  negligible 
quantity.  As  a  matter  of  fact  it  is,  however,  the  dominant  factor  of 
a  syndrome  ;  the  primary  and  causative  condition  is  a  toxaemia,  more 
often  than  not,  of  the  alimentary  order. 

Some  speakers  have  appeared  to  despair  of  the  efficacy  of  drugs  in 
these  subjects  and  of  their  ever  being  able  to  return  to  active  service 
or  active  life,  while  others  have  rightly  emphasized  the  importance  of 
an  early  return  to  moderate  exercise.  I  am  happy  to  say  that  each 
case  that  has  been  under  my  care  has  been  restored  to  health  and 
activity  in  a  period  of  two  months  or  a  little  more.  Only  those  whose 
pulse  has  risen  above  1:20  have  been  kept  recumbent,  and  that  generally 
for  not  more  than  a  week.  The  dilatation  has  been  at  once  attacked 
by  the  so-called  Nauheim  treatment,  and  has  yielded  rapidly.  The 
fibrillar  twitchings  and  arm-jerks  have  subsided  in  two  or  three  weeks ; 
the  coldness  of  the  extremities,  the  mental  depression  and  irritability 
giving  way  pari  passu. 

I  now  cite  two  illustrative  cases  :  one  that  of  a  young  combatant 
officer  who  was  invalided  home  for  seven  months,  undergoing  treatment 
by  rest  and  heart  and  nerve  tonics  without  makiDg  material  progress ; 
the  other  a  captain,  E.A.M.C,  who  was  sent  home  as  a  "  lying  "  patient, 
as  it  had  not  been  considered  advisable  that  he  should  maintain  the 
erect  posture.  Both  were  in  the  retreat  from  Mons,  and  the  first- 
mentioned  subsequently  underwent  a  trying  experience  in  the  trenches. 
Both  returned  to  full  vigour  in  less  than  two  months  under  Nauheim 
treatment.  I  earnestly  recommend  that  those  who  have  charge  of  such 
cases  should  give  that  treatment  a  fair  and  persevering  trial. 
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Sir  James  Mackenzie,  M.D.,  F.R.S.   (in  reply). 

I  do  not  think  I  need  detain  the  meeting  with  further  remarks, 
because  we  are  still  carrying  on  an  investigation,  and  I  am  hoping 
that  we  shall  get  from  the  Government  a  heart  hospital  which  can 
be  devoted  to  these  cases  ;  and  that  we  shall  get  a  number  of  men 
specially  told  off,  and  who  are  specially  qualified  to  work  out  all  the 
problems,  and  who  will  investigate  this  subject  thoroughly.  I  am 
hopeful  that  we  have  the  lines  on  which  we  can  pursue  the  matter 
with  profit,  and  I  trust  that  we  shall  be  able  to  come  before  you  with 
much  more  definite  information  than  we  could  submit  to  you  to-day. 
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New  Treatment   of  Tuberculosis. 

Dr,  Georges  Th.  Paxoupoulos,  of  Athens,  has  sent  to  the  Section  the 
following  note  of  what  he  helieves  to  be  a  new  treatment  for  tuberculosis, 
in  the  hope  that  members  will  try  it  and  communicate  their  results  to  him. 
Members  who  are  interested  in  the  subject  may  communicate  direct  with  : 
Dr.  Georges  Th.  Panoupoulos,  Chateaubriand  12,  Athens. 

The  procedure  consists  in  the  destruction  of  Koch's  bacillus  by  means  of 
ozone  formed  in  the  lungs  under  the  agency  of  the  inspiration  of  pure  oxygen 
and  the  simultaneous  action  of  hard  X-rays. 

The  application  of  my  method  is  as  follows  : — 

Before  radiation  is  started  the  patient  is  made  to  breathe  pure  oxygen  by 
means  of  an  apparatus  which  is  made  so  that  the  entry  of  atmospheric  air 
into  the  lungs  is  prevented.  This  is  of  very  great  importance,  because  the 
presence  of  the  large  amount  of  nitrogen  contained  in  the  atmospheric  air, 
during  the  action  of  the  rays,  would  convert  the  nitrogen  in  the  lungs  into 
oxide  of  nitrogen,  which  would  have  an  injurious  action  on  the  tissues.  After 
five  minutes'  inspiration  of  the  oxygen,  the  action  of  the  hard  X-rays  or  other 
radio-active  bodies  should  be  commenced,  the  patient  continuing  to  breathe 
the  oxygen  throughout  the  treatment. 

In  order  to  avoid  X-ray  burns,  a  filter  consisting  of  an  aluminium  plate 
0  5  mm.  to  2  mm.  in  thickness  should  be  interposed. 

The  duration  of  the  action  of  the  X-rays,  the  intensity  of  which  varies  from 
2?  H.  to  8  H.  at  each  sitting,  is  from  ten  to  twenty  minutes. 

The  X-rays  (or  other  radio-active  substances)  convert  a  very  small  portion 
of  the  pure  oxygen  which  fills  the  lungs  into  ozone,  the  bactericidal  action  of 
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which  is  well  known.     To  this  very  important  action  of  the  ozone  must  be 
added  the  combined  action  of  radio-activity  and  of  the  oxygen,  which  insures  : — 

(a)  The  increase  of  the  beneficial  oxidation  of  chemical  combinations  of 
the  blood  (haemospherine,  haemoglobin,  &c),  due  on  the  one  hand  to  the 
presence  of  a  large  quantity  of  oxygen,  and  on  the  other  to  the  ionization 
of  the  oxygen,  the  oxidizing  and  diffusive  action  of  which  is  increased  as 
a  result  of  the  catalytic  action  of  the  X-rays. 

(b)  The  influence  brought  to  bear  on  the  tubercles  and  the  bacilli 
themselves. 

I  began  the  application  of  this  method  of  treatment  with  the  approval 
of  eminent  physicians  of  Athens  in  the  month  of  March,  and  the  results  I 
have  obtained  are  very  encouraging. 

As  soon  as  I  am  in  a  position  to  work  with  two  apparatus  at  once  I  shall 
induce  the  X-rays  from  two  sides,  so  as  to  insure  a  "cross-fire"  action  of 
these  rays  in  the  lungs.  I  have  every  reason  to  believe  that  I  shall  then 
have  increased  not  only  the  quantity  of  formed  ozone,  but  also  the  activity 
of  the  X-rays  and  of  the  oxygen. 
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(May  16,   1916.) 

DISCUSSION    ON    THE    TREATMENT    OF    DIABETES 
MELLITUS    BY    ALIMENTARY    REST. 

Opened  by  O.  Leyton,  M.D. 

Any  man  who  would  open  voluntarily  a  discussion  on  diabetes 
mellitus  must  possess  exceptional  courage,  or  exceptional  knowledge, 
or  exceptional  ignorance.  I  do  not  lay  claim  to  any  of  these,  and 
wish  to  draw  attention  to  the  fact  that  the  discussion  is  upon  a  par- 
ticular form  of  treatment  of  the  disease,  a  treatment  which  has  been 
adopted  during  the  last  two  years. 

In  order  to  discuss  the  treatment  of  a  disease  we  need  not  be 
acquainted  with  the  cause  of  the  condition,  as  shown  by  the  fact  that 
quinine  cured  malaria  long  before  Laveran  demonstrated  the  presence 
of  the  plasmodium ;  mercury  and  potassium  iodide  diminished  the 
ravages  of  syphilis  for  many  years  before  Schaudinn  and  Hoffmann 
found  the  Spirochaeta  pallida  ;  whilst  salicylates,  introduced  by 
Mackenzie,  ameliorate  rheumatic  fever,  a  disease  the  cause  of  which 
is  still  under  discussion.  That  the  discovery  of  the  cure  of  a  disease 
may  precede  the  discovery  of  the  cause  of  the  disease  is  an  unfortunate 
fact,  for  it  leads  to  some  optimists  devoting  their  time  to  empirical 
observation — observation  which  is  rarely  fruitful.  But,  even  if  it  is 
granted  that  we  need  not  know  the  cause  of  a  disease  in  order  to  be 
able  to  discuss  its  treatment,  we  must  have  some  definition  of  the 
disease  in  order  that  the  speakers  who  take  part  in  the  od  may 

talk  about  the  same  disorder. 
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Definition. 

There  is  no  satisfactory  definition  of  diabetes  mellitus,  and  therefore, 
for  the  purpose  of  the  discussion  to-day,  with  your  permission,  I  shall 
assume  that  a  patient  who,  whilst  upon  normal  diet,  passes  dextrose 
in  the  urine  in  quantities  sufficient  to  be  detected  by  the  reduction 
of  Fehling's  solution  is  suffering  from  diabetes  mellitus,  provided  that 
he  does  not  present  any  symptoms  of  disease  of  the  central  nervous 
system  or  thyroid  gland  :  this  excludes  pentosuria,  lactosuria,  and 
laevulosuria. 

It  is  true  that  this  definition  fails  in  that,  occasionally,  the  reduc- 
tion of  copper  in  Fehling's  solution  would  not  occur  with  the  amount 
of  sugar  present  in  the  urine  were  the  reduction  not  assisted  by 
glycuronic  acid  or  other  reducing  substances.  The  difficulty  then  is 
as  to  what  is  responsible  for  the  reduction — the  minute  amount  of 
dextrose  or  the  glycuronic  acid  '?  It  is  scarcely  necessary  to  emphasize 
the  immense  difference  between  the  two  statements :  "  who  passes 
dextrose  in  the  urine  in  a  quantity  to  be  detected  with  Fehling's 
solution,"  and  "who  passes  urine  which  will  reduce  Fehling's  solution." 
The  certainty  that  the  substance  causing  the  reduction  is  dextrose 
must  be  established  either  by  fermentation  or  by  forming  an  ozazone 
and  determining  its  melting-point. 

Perhaps  the  most  convenient  definition  for  the  clinician  would  be 
the  passing  of  urine  containing  sufficient  sugar  to  be  detected  by  the 
fermentation  test ;  but  this  might  exclude  a  few  early  slight  cases  of 
diabetes  mellitus  and  would  include  laevulosuria. 

Although  the  above  definition  is  not  satisfying,  until  we  know  the 
cause  of  the  disease  we  cannot  expect  an  accurate  definition,  especially 
when  we  remember  that  normal  urine  contains  about  0*01  per  cent, 
sugar,  whilst  in  diabetes  mellitus  there  is  simply  an  increase  in  the 
amount  along  with  other  alterations  in  metabolism,  varying  in  intensity 
with  the  gravity  of  the  condition  ;  nevertheless,  the  definition  is  logical, 
as  shown  by  the  experiments  of  F.  M.  Allen,  who  has  found  that  if 
a  small  fraction  of  pancreas  be  removed  from  a  dog,  the  animal's 
metabolism  is  disturbed  and  sugar  will  appear  in  the  urine  in  larger 
quantities  than  normal.  On  removing  a  bigger  fraction,  the  dog's 
metabolism  is  still  further  upset,  and  when  only  one-tenth  of  the 
pancreas  is  left,  all  the  symptoms  of  severe  diabetes  developed. 

We  must  not  draw  the  conclusion  from  these  experiments  that 
diabetes  mellitus  is  due  to  degeneration  of  the  pancreas.     The  defini- 
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tion  agrees  with  a  statement  of  Joslin,  which  I  was  fortunate  enough 
to  come  across  after  adopting  the  above,  who  writes  : — 

I  consider  any  patient  to  have  diabetes  mellitus,  and  treat  him  as  such, 
who  has  sugar  in  the  urine  demonstrable  by  any  common  tests.  This  is  a 
broad  definition,  but  it  is  safer  for  the  patient  than  the  use  of  the  term 
glycosuria,  which  begets  indifference." 

If  we  adopt  this  definition  we  may  banish  the  idea  that  there  are 
two  diseases — diabetes  mellitus  and  dietetic  glycosuria — the  former  of 
grave  and  the  latter  of  slight  importance,  and  acknowledge  that  the  two 
conditions  are  two  varieties  of  the  same  disease. 

It  is  unwise  to  divide  diseases  into  many  classes  when  the  classifica- 
tion must  depend  purely  upon  the  time  between  the  onset  of  the  disease 
and  the  death  of  the  patient.  Although  we  are  including  all  cases  of 
dextrosuria  into  the  class  of  diabetes  mellitus  we  must  recognize  that  it 
is  extremely  probable  that  there  are  several  pathological  conditions 
which  give  rise  to  the  condition.  This  we  must  keep  before  us  con- 
tinuously when  considering  the  effects  of  treatment,  and  realize  that  the 
results  of  treatment  may  assist  us  in  differentiating  the  causes. 


Course  of  the  Disease. 

In  order  to  determine  whether  a  treatment  is  of  value  we  must  be 
well  acquainted  with  the  usual  course  of  the  disease :  the  greater  the 
deviation  from  the  average  the  greater  the  difficulty  in  assessing  the 
value  of  any  special  form  of  treatment  ;  and  therefore  our  duties  to-day 
are  onerous  if  we  are  to  arrive  at  a  definite  conclusion. 

The  variability  is  so  great  as  to  make  prognosis  with  the  older 
methods  of  investigation  an  impossibility,  and  even  with  those  at  our 
disposal  at  the  present  time,  men  with  the  most  experience  will  have 
the  greatest  hesitation  in  making  a  prophecy. 

Many  of  us  have  seen  isolated  cases  of  the  disease  in  the  young 
recover.  In  1910  I  saw  a  youth,  aged  17,  who  had  become  so  thin  that 
his  father  would  not  go  out  with  him  because,  if  he  happened  to  meet 
any  acquaintance,  he  was  always  accused  of  starving  his  son.  This 
youth  put  on  3  st.  in  eight  months,  and  is  quite  well  at  the  present 
time,  an  officer  in  Egypt.  Nine  years  ago  a  distant  relative  of  mine 
consulted  several  eminent  physicians,  all  of  whom  told  her  to  go  home 
and  make  her  will,  because  she  was  passing  6  per  cent,  dextrose  in  the 
urine  and  suffering  from  polydipsia  and  polyuria,  along  with  wasting 
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and  cederua.  She  decided  that  as  the  prognosis  given  was  so  depressing 
she  would  enjoy  the  remainder  of  her  life,  and  eat  and  drink  whatever 
she  fancied.  She  died  a  few  months  ago,  but  not  from  diabetes  mellitus. 
In  1909,  a  youth,  aged  18,  was  sent  to  me  with  the  history  that  he  had 
passed  urine  containing  more  than  7  per  cent,  of  sugar,  had  been  put 
upon  diabetic  diet,  and  all  the  sugar  had  disappeared.  He  then  returned 
to  a  normal  diet,  and  was  free  from  sugar  for  some  months.  Glycosuria 
recurred,  and  on  a  modified  constant  diet  without  any  apparent  cause 
this  percentage  of  sugar  varied  from  0'4  per  cent,  to  6  per  cent. — that  is 
to  say,  the  quantity  of  sugar  he  excreted  one  day  was  4  grm.  and  the 
next  80  grm.  This  youth  lived  for  seven  years  after  the  date  upon 
which  7  per  cent,  sugar  had  been  present  in  his  urine. 

I  am  indebted  to  Mr.  Barrett  (of  Colwyn  Bay)  for  being  allowed 
to  refer  to  a  remarkable  case  of  a  man  suffering  from  diabetic  coma, 
in  whom  an  injection  of  sodium  carbonate  not  only  led  to  the  usual 
temporary  recovery,  but  to  the  patient  living  more  than  five  years  after 
the  attack  of  diabetic  coma.     The  cause  of  death  was  pneumonia. 

It  is  not  my  intention  to  detract  from  the  value  of  treatment  in  cases 
of  this  type,  but  the  memory  of  a  patient  whom  I  saw  five  years  ago 
makes  me  realize  that  occasionally  recovery  from  diabetic  coma  takes 
place  without  any  apparent  cause.  A  lady,  aged  55,  who  had  suffered 
from  diabetes  mellitus  for  more  than  four  years,  was  suffering  from 
air-hunger  and  coma ;  could  not  be  roused  by  noise  or  shaking ; 
there  was  acetone  in  her  breath.  The  practitioner  and  I  gave  a  most 
grave  prognosis,  telling  the  husband  that  it  was  extremely  unlikely  that 
his  wife  would  rally,  and  asking  him  whether  he  would  like  us  to  give 
an  intravenous  injection  of  alkali,  because  we  were  of  the  opinion  that 
it  would  lead  to  temporary  return  of  consciousness.  He  took  the  view 
that  this  would  be  harrowing  to  the  patient  and  relatives,  and  that  it 
would  be  cruel  to  awaken  her  for  so  short  a  time.  No  injection  was 
given.  The  patient  recovered,  and  I  heard  quite  recently  that  she 
was  alive. 

It  is  this  great  variability  which  has  made  it  so  difficult  to  decide 
whether  any  drug  or  treatment  is  really  beneficial,  and  has  led  to  all 
kinds  of  drugs  being  advocated  as  cures.  Time  prevents  my  enumerat- 
ing them  in  detail,  but  amongst  them  we  can  number  uranium  salts, 
calcium  iodide,  vaccines  of  various  types,  and  enzymes.  No  doubt 
individual  cases  have  improved  after  the  administration  of  each,  but 
probably  it  should  be  written  "  in  spite  of  the  drug  "  rather  than 
"  due  to  it." 
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Treatment. 

For  many  years  the  approved  diet  in  diabetes  was  one  containing  as 
little  carbohydrate  as  possible  ;  much  protein  and  fat  were  pressed  upon 
the  unfortunate  patient  with  the  hope  that  they  might  lead  to  a  gain  in 
weight. 

Naunyn  found  that  if  a  patient  were  made  to  fast  for  a  day  or  two 
the  quantity  of  sugar  fell  rapidly,  and  he  believed  that  by  feeding  the 
patient  generously  for  the  next  day  or  two  he  was  able  to  build  up 
the  body. 

The  fast-days  were  later  adopted  by  von  Noorden,  who  introduced 
the  so-called  "  green  vegetable  days."  The  green  vegetables  selected 
contained  less  than  5  per  cent,  available  carbohydrate  and  very  little 
else,  so  that  a  green  vegetable  day  approached  a  fast-day. 

Guelpa  adopted  the  view  that  diabetes  was  due  to  auto-intoxication, 
and  treated  the  disease  by  fasting  and  purging. 

The  literature  is  full  of  papers  recommending  modification  of 
Naunyn's  and  Guelpa's  suggestions,  but  as  far  as  I  can  find  the  real 
advance  has  been  made  by  F.  M.  Allen,  of  the  Rockefeller  Institute. 
I  cannot  do  better  than  quote  the  actual  words  used  by  the  author  of 
the  treatment  which  seems  to  me  to  be  proving  the  most  satisfactory. 
Dr.  Allen  writes  : — 

"  When  the  fasting  patient  has  been  free  from  glycosuria  for  twenty-four  to 
fifty-eight  hours,  the  next  step  is  to  begin  feeding  very  slowly  and  cautiously. 
There  need  not  be  a  fixed  programme.  It  is  desirable  to  individualize  the  diet 
to  suit  the  needs  of  different  patients,  and  various  physicians  may  have 
personal  preferences  of  their  own.  The  one  requirement  is  that  the  patient 
must  remain  free  from  both  glycosuria  and  acidosis.  Any  trace  of  sugar  is 
the  signal  for  a  fast-day,  with  or  without  alcohol.  The  original  fast,  to  clear 
up  the  urine  in  the  first  place,  may  he  anything  from  two  to  ten  days,  hut 
after  that  no  fast  need  be  longer  than  one  day.  The  things  to  be  considered 
in  the  diet  are  carbohydrate,  protein,  fat,  and  bulk.  Frequently  the  first  thing 
given  after  the  fast  is  carbohydrate.  No  distinction  is  necessary  between 
different  forms  of  starch,  but  there  are  advantages  in  using  vegetables,  follow- 
ing Joslin's  convenient  classification  on  the  basis  of  carbohydrate  content. 
The  first  day  after  fasting  the  only  food  may  be  200  grm.  of  vegetables  of 
the  5  or  6  per  cent,  class.  This  is  increased  day  by  day  until  a  trace 
glycosuria  appears,  which  is  checked  by  a  fast-day.  The  purpose  of  such  a 
programme  is  to  learn  the  carbohydrate  tolerance  and  to  clear  up  the  last 
traces  of  acidosis.  After  this  carbohydrate  period,  or  sometimes  in  place  of  it. 
protein  is  given  and  nothing  else.  More  protein,  generally  as  eggs  and  n 
is  added  day  by  day,  until  the  patient  either  shows  glycosuria   or  reach 
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safe  proteid  ration.  The  purpose  here  is  to  learn  the  protein  tolerance,  and 
to  cover  protein  loss  as  quickly  as  possible.  Fat  is  somewhat  less  urgently 
needed,  except  in  very  weak  and  emaciated  patients,  and  it  can  be  added 
gradually,  as  conditions  seem  to  indicate.  An  element  of  bulk  in  the  diet  is 
necessary  to  give  the  comfortable  feeling  of  fullness  and  to  prevent  constipation." 

These  few  words  sum  up  the  treatment,  but  leave  much  to  the 
individual  physician  to  decide  and  perhaps  to  come  to  some  definite 
decision  in  each  case.  It  is  therefore  of  interest  to  note  in  what 
way  Dr.  Joslin,  of  Boston,  has  standardized  the  suggestions  in  Allen's 
remarks  :  — 

"  Fasting. — Fast  until  sugar-free.  Drink  water  freely,  and  one  cup  of  tea 
and  one  cup  of  coffee  if  desired.  If  sugar  persists  after  two  days  of  fasting  add, 
in  divided  portions,  300  c.c.  clear  meat  broth. 

Alcohol. — If  acidosis  (diacetic  acid)  is  present,  take  0'5  c.c.  alcohol  per 
kilogram  body-weight  daily  until  acidosis  disappears.  Alcohol  is  best  given  in 
small  doses  every  three  hours. 

"  Carbohydrate  Tolerance. — When  the  twenty-four-hour  urine  is  sugar-free 
add  150  grm.  of  5  per  cent,  vegetables,  and  continue  to  add  5  grm.  carbo- 
hydrate daily  up  to  20  grm.,  and  then  5  grm.  every  other  day,  passing 
successively  upward  through  the  5,  10,  and  15  per  cent,  vegetables,  5  and 
10  per  cent,  fruits,  potato,  and  oatmeal  to  bread,  unless  sugar  appears  or  the 
tolerance  reaches  3  grm.  carbohydrate  per  kilogram  body-weight. 

Protein  Tolerance. — When  the  urine  has  been  sugar-free  for  two  days  add 
20  grm.  protein  (three  eggs),  and  thereafter  15  grm.  protein  daily  in  the  form 
of  meat  until  the  patient  is  receiving  1  grm.  protein  per  kilogram  body-weight, 
or  if  the  carbohydrate  tolerance  is  zero,  only  -J  grm.  per  kilogram  body- weight. 
Later,  if  desired,  the  protein  may  be  raised  to  1*5  grm.  per  kilogram  body- 
weight. 

Fat  Tolerance. — While  testing  the  protein  tolerance,  a  small  quantity  of 
fat  is  included  in  the  eggs  and  meat  given.  Add  no  more  fat  until  the  protein 
reaches  1  grm.  per  kilogram  (unless  the  protein  tolerance  is  below  this  figure), 
but  then  add  25  grm.  fat  daily  until  the  patient  ceases  to  lose  weight  or 
receives  not  over  40  calories  per  kilogram  body-weight. 

Beappearatice  of  Sugar. — The  return  of  sugar  demands  fasting  for  twenty- 
four  hours,  or  until  sugar-free.  The  diet  preceding  the  reappearance  of  sugar 
is  then  resumed  except  that  the  carbohydrate  should  not  exceed  half  the  former 
tolerance  until  the  urine  has  been  sugar-free  for  two  weeks,  and  it  should  not 
then  be  increased  more  than  5  grm.  per  week. 

Weekly  Fast-days. — Whenever  the  tolerance  is  less  than  20  grm.  carbo- 
hydrate, fasting  should  be  practised  one  day  in  seven  ;  when  the  tolerance 
is  between  20  and  50  grm.  carbohydrate,  5  per  cent,  vegetables  and  one-half 
the  usual  quantity  of  protein  and  fat  are  allowed  upon  the  fast-day  ;  when  the 
tolerance  is   between   50   and    100  grm.  carbohydrate    the    10  per  cent,   and 
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15  per  cent,  vegetables  are  added  as  well.  If  the  tolerance  is  more  than 
100  grm.  carbohydrate  upon  the  weekly  fast-day,  the  carbohydrate  should 
be  halved." 

The  advantages  of  a  treatment  may  be  investigated  from  two  points 
of  view  :  that  of  the  patient  and  that  of  the  adviser.  The  advantages 
claimed  by  Allen  are  that  it  is  possible  to  keep  a  patient's  urine  free 
from  sugar  and  free  from  evidence  of  acidosis.  In  addition  to  this, 
alterations  in  metabolism  may  be  demonstrated — alterations  which 
make  the  patient  approach  the  normal.  First,  the  effect  of  fasting  in 
a  fairly  severe  diabetic  is  most  marked,  and  one  of  the  extraordinary 
things  about  it  is  that  acidosis  diminishes,  which  is  in  great  contrast  to 
the  effect  upon  a  healthy  individual  :  when  a  normal  individual  is  made 
to  fast,  acetone  appears  in  the  urine. 

If  the  clinician  were  satisfied  only  with  a  treatment  which  cures  the 
patient  he  would  be  one  of  the  most  dissatisfied  of  individuals  upon  this 
earth,  for  the  treatments  which  really  cure  may  be  counted  upon  the 
fingers,  and  consist  perhaps  of  quinine,  arseno-benzol,  and  iodides : 
quinine  in  malaria,  arseno-benzol  in  disease  due  to  certain  treponemata, 
and  iodides  in  sporotrichosis.  In  many  cases  the  clinician  must  be 
content  if  he  can  prolong  the  life  of  his  patient  and  keep  his  patient 
free  from  pain  and  discomfort.  Medical  science  cannot  supply  new 
organs,  and  often  damaged  organs  will  not  regenerate. 

The  majority  of  cases  of  diabetes  mellitus  are  due  to  an  alteration  in 
the  functions  of  the  pancreas.  Occasionally  this  alteration  is  temporary, 
and  recovery  occurs ;  usually  it  is  permanent,  and  all  that  can  be  done 
is  to  arrange  a  diet  so  that  the  functions  of  the  damaged  organ  are  not 
overstrained.  Therefore,  if  any  treatment  of  diabetes  mellitus  prolongs 
the  life  of  the  patient,  relieves  thirst  and  hunger,  prevents  complications 
such  as  abscesses  and  neuritis,  that  treatment  must  be  considered 
satisfactory.  * 

The  modern  clinician  will  be  able  to  determine  the  efficiency  of  the 
treatment  by  observing  the  alteration  in  metabolism  : — 

(1)  The  sugar  in  the  urine. 

(2)  The  sugar  in  the  blood. 

(3)  The  respiratory  quotient. 

(4)  The  alveolar  air. 

(5)  The  alteration  in  the  quantities  of  /3-oxybutyric  acid  and  other 
acids  excreted. 

(6)  The  body-weight. 
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(1)   The  Sugar  in   the   Urine. 

That  fasting  leads  to  a  rapid  fall  in  the  quantity  of  sugar  in  the 
urine  has  been  established  beyond  doubt  ;  as  an  illustration,  I  refer 
to  a  case  of  a  man,  aged  55,  who  had  suffered  from  diabetes  for 
three  years : — 
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(2)  Percentage  of  Sugar  in   the  Blood. 

A  discussion  upon  the  real  nature  of  the  substances  which  we 
estimate  as  sugar  in  the  blood  would  be  of  immense  interest,  but  must 
be  postponed  to  a  more  suitable  time,  and  for  convenience  to-day  I  shall 
talk  of  these  substances  as  sugar. 

The  estimation  of  sugar  in  the  blood  by  the  method  suggested  by 
Lewis  and  Benedict  is  speedy,  and  a  mental  recreation,  so  that  in  the 
near  future  we  shall  possess  many  more  data  upon  this  point.  The 
average  percentage  of  sugar  in  normal  blood  is  O'l  per  cent.  We  must 
realize  that  so  far  no  relation  has  been  discovered  between  the  per- 
centage of  sugar  in  the  blood  and  that  in  the  urine.  Diabetes  mellitus 
and  hyperglycemia  are  not  synonyms.  The  urine  may  contain  quite  a 
large  percentage  of  sugar,  whilst  the  blood  may  have  less  than  01  per 
cent.  ;  on  the  other  hand,  the  blood  may  contain  0"3  per  cent,  of  sugar 
and  the  urine  may  contain  too  little  to  be  detected  by  Fehling's  test. 
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It  is  true  that  not  uncommonly  hyperglycemia  and  glycosuria  go 
hand  in  hand,  and  when  the  glycosuria  ceases  it  is  found  that  the 
sugar  in  the  blood  has  fallen  to  0'12  per  cent. 
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Three  conditions,  possibly  three  diseases,  must  be  recognized  : 
glycosuria  without  hyperglycemia,  glycosuria  with  hyperglycemia, 
and  hyperglycemia  without  glycosuria.  The  explanation  of  these 
phenomena  may  appear  to  be  that  the  methods  at  our  disposal  at  the 
present  day  do  not  differentiate  between  two  conditions  :  (1)  dextrose 
in  the  blood,  (2)  substances  which  are  changed  to  dextrose  and  estimated 
as  dextrose.  Attractive  as  this  explanation  may  appear  to  be,  there  are 
cogent  arguments  against  it,  for  experiment  has  shown  that  the  intro- 
duction of  pure  dextrose  into  the  blood-stream  may  fail  to  cause  any 
glycosuria  ;  and  again  cases  of  glycosuria  have  been  recorded  which 
have  started  with  hypoglycemia  and  developed  into  hyperglycemia ; 
upon  this  point  Dr.  Langdon  Brown  will  give  us  some  illuminating 
statements.  Some  assume  that  the  complications,  such  as  abscesses, 
neuritis  and  cataract,  are  directly  due  to  the  increased  quantity  of  sugar 
in  the  blood.  Assertions  that  there  can  be  no  doubt  about  this  must 
not  be  accepted  as  proof.  Repeated  intravenous  injections  of  solutions 
of  dextrose  into  various  animals  have  failed  to  produce  these  conditions, 
and  the  possibility  of  some  other  change  in  metabolism  being  responsible 
must  be  considered. 

The  more  we  think  over  these  observations,  the  more  difficult  it  is 
to  explain  them.  We  see  that  in  certain  cases  the  kidney,  through 
which  blood  containing  0'3  per  cent,  sugar  is  passing,  turns  out  urine 
free  from  sugar  ;  whilst  in  another  case,  a  kidney  supplied  with  blood 
containing  no  more  than  O'l  per  cent,  excretes  considerable  quantities  of 
sugar.  It  is  true  that  injections  of  phlorid/.in  produce  somewhat  similar 
effects,  and  it  is  within  the  realms  of  possibility  that  a  phlorid/in-like 
body  is  prepared  by  abnormal  metabolism  in  cases  of  severe  diabet 
and  this  substance  ceases  to  be  made  on  withholding  food  from  the 
individual.     But  we  shall  see  after  discussing  the  effect  of  alimentary 
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rest  upon  the  respiratory  quotient  that  this  explanation  fails  to  satisfy 
the  data  before  us.  We  must  therefore  hesitate  in  attaching  more 
importance  to  the  percentage  of  sugar  in  the  blood  than  that  in  the 
urine. 

(3)   Respiratory  Quotient. 

When  the  organism  is  unable  to  utilize  the  carbohydrate  supplied 
to  it,  the  respiratory  quotient  falls  to  the  region  of  0'7  ;  and  rises  as 
the  capacity  for  oxydizing  carbohydrates  or  for  utilizing  the  carbo- 
hydrate radical  of  protein  increases.  In  several  cases  it  has  been 
found  that  by  treatment  the  respiratory  quotient  has  risen  from 
0"72  to  0'76,  demonstrating  a  marked  improvement  in  being  able  to 
utilize  carbohydrate. 

Eugene  Du  Bois  found  that  in  a  severe  case  of  diabetes  mellitus 
the  metabolism  was  8  per  cent,  above  normal,  and  that  the  patient  was 
excreting  all,  or  nearly  all,  of  the  sugar  formed  from  protein  and 
burning  practically  no  sugar.  In  a  nine  days'  fast,  glycosuria  ceased, 
the  total  metabolism  fell  to  about  20  per  cent,  below  normal  and  the 
respiratory  quotient  showed  that  sugar  formed  from  protein  was  being 
burnt. 

This  observation  tempts  speculation :  Is  it  that  alimentary  rest 
allows  the  pancreas  to  stop  secreting  pancreatic  juice,  and  that  this 
permits  it  to  carry  out  its  internal  secreting  process  in  a  more  complete 
manner  ? 

(4)    The  Alveolar  Air. 

Examination  of  the  alveolar  air  leads  one  to  the  same  conclusion  as 
the  respiratory  quotient,  and  is  a  more  rapid  method  and  better  adapted 
for  use  in  the  wards. 

(5)   The  Production  of  fi-oxybutyric  and  other  Acids. 

The  most  rapid  method  of  arriving  at  some  idea  of  the  quantity  of 
these  acids  excreted  is  by  the  estimation  of  the  ammonia  in  the  urine  ; 
this  estimation,  if  it  is  allowed  to  include  amino  acids  by  the  formic 
aldehyde  method,  is  extremely  rapid  ;  but  one  must  remember  that 
Cammidge  has  shown  that  the  estimation  of  amino  acids  is  of  very 
great  value,  and  the  greater  the  quantity  appearing  in  the  urine,  the 
worse  the  prognosis.  A  rapid  fall  in  the  quantity  of  ammonia  appearing 
in  the  urine  the  worse  the  prognosis.  A  rapid  fall  in  the  quantity  of 
ammonia  appearing  in  the  urine  upon  starvation  shows  that  the 
production  of  these  acids  must  diminish  rapidly. 
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(6)  Body-weight. 

One  would  expect  a  patient  to  lose  weight  fairly  rapidly  even  if  kept 
in  bed  and  supplied  with  a  certain  amount  of  alcohol.  The  loss  of 
weight  does  not  cause  any  great  inconvenience,  and  usuallv  within 
a  fortnight  of  the  beginning  of  the  treatment  a  diet  has  been  arrived 
at  which  causes  loss  of  weight  to  be  extremely  slight,  and  after  a  further 
period  weight  becomes  stationary,  or  it  may  even  increase  a  few  ounces 
during  the  week. 

The  difficulty  in  carrying  out  the  treatment  depends  greatly  upon 
the  surroundings  of  the  patient.  Before  we  have  had  experience  and 
have  satisfied  ourselves  that  the  benefits  accruing  are  considerable,  we 
do  not  feel  justified  in  explaining  to  the  patient  the  gravity  of  his 
condition,  for  it  is  only  when  one  is  certain  that  one  can  do  good  that  it 
is  permissible  to  arouse  alarm  in  the  patient.  Without  explaining  what 
may  happen  if  treatment  be  not  adopted,  the  average  patient  refuses  to 
undergo  the  discomfort  of  several  days'  fast  and  then  a  restricted  diet 
for  some  weeks ;  but  my  impression  is  that  by  having  some  number 
of  patients  undergoing  a  similar  course  of  treatment  in  the  same  ward 
any  tendency  to  rebellion  in  one  of  them  is  neutralized  by  the  others. 
One  patient  who  is  taking  a  fair  diet  after  having  been  through  the 
treatment,  and  having  lost  his  thirst  and  polyuria,  induces  those  who 
are  at  the  beginning  of  the  treatment  to  see  it  through. 

In  private,  the  success  of  the  treatment  depends  to  a  large  extent 
upon  the  confidence  which  can  be  instilled  into  the  patient.  Sympa- 
thizing relatives  should  be  prevented  from  seeing  the  patient  and 
expressing  their  foolish  views  on  the  question  of  food.  In  my  experience, 
the  administration  of  thrice-cooked  vegetables  seems  to  possess  a  greater 
use  than  many  have  attributed  to  it,  and  rather  than  give  a  few  ounces 
of  vegetables  which  have  been  cooked  once  I  prefer  giving  two  or  three 
times  the  quantity  which  have  been  cooked  three  times.  These  satisfy 
the  hunger  temporarily. 

The  treatment  has  its  limits,  and  I  venture  to  prophesy  that  we 
shall  find  that  certain  forms  of  diabetes  mellitus  may  progress  best 
when  passing  a  certain  amount  of  sugar  in  the  urine. 

The  diet  of  a  typical  case  is  given  in  detail.     After  the  fast  and  the 
urine  had  become  free  from  sugar  the  diet  allowed  was  :  For  breakfast — 
cocoa,  with  2  oz.  of  boiled  celery.     For  dinner — '2  oz.  of  greens.      I 
tea — a  cup  of  tea.     For  supper — 1   oz.  of  seakale. 

On  February  -2(j  (a  week  later)  :    For  breakfast — cocoa,  and  4  oz.  of 
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mushrooms.      At  mid-day — an  egg.     For  dinner — 4  oz.  of  spinach  and 

3  oz.  of  cooked  meat.  Tea  in  the  afternoon.  For  supper — 4  oz.  of 
seakale  and  an  egg. 

On  March  1  :  For  breakfast — cocoa,  egg,  and  4  oz.  of  mushrooms. 
For  dinner — 4  oz.  of  artichokes  and  4  oz.  of  meat.  For  tea— an  egg. 
For  supper — 4  oz.  of  turnips,  2  oz.  of  fish,  and  an  apple. 

On  March  10  :    For  breakfast — cocoa,  an  egg,  1  oz.  of  bacon,  and 

1  oz.  of  cooked  oatmeal.      For  dinner — 4  oz.  of  cooked  macaroni  and 

2  oz.  meat.  For  tea — an  egg.  For  supper — 4  oz.  of  potato,  2  oz.  of 
cabbage,  2  oz.  of  fish,  and  1  oz.  of  nuts. 

On  March  17  :  For  breakfast — cocoa,  an  egg,  1  oz.  of  bacon,  and 
2  oz.  of  cooked  oatmeal.  For  dinner — 4  oz.  of  cooked  meat  and  8  oz. 
of  5  per  cent,  vegetables.  For  tea — an  egg.  For  supper — cup  of  clear 
soup,  4  oz.  of  fish  or  meat,  4  oz.  of  10  per  cent,  vegetables,  and  an  orange. 

On  March  24  :  For  breakfast — cocoa,  two  rashers  of  bacon,  2  oz.  of 
dry  oatmeal,  and  1  oz.  of  cream.     For  dinner — 2  oz.  of  cooked  meat, 

4  oz.  of  5  per  cent,  vegetables,  4  oz.  of  mushrooms,  and  1  oz.  of  butter. 
For  tea — an  egg  in  clear  soup.  For  supper — Clear  soup,  2  oz.  of  fish  or 
meat,  2  oz.  of  potato,  2  oz.  of  5  per  cent,  vegetables,  £  oz.  of  butter, 
and  an  orange. 

On  April  9  :    For   breakfast — cocoa,  two  rashers  of  bacon,  an  egg, 

1  oz.  of  dry  oatmeal  (cooked),  and  1  oz.  of  cream.  For  dinner — 3  oz.  of 
cooked  meat,  4  oz.  of  5  per  cent,  vegetables,  2  oz.  of  10  per  cent, 
vegetables,  and  1  oz.  butter.  For  tea — an  egg  and  \  oz.  butter.  For 
supper — clear    soup,  2   oz.  fish    or  meat,  2  oz.   of  potato  or  macaroni, 

2  oz.  of  5  per  cent,  vegetables,  1  oz.  of  butter,  and  grape-fruit. 

On  April  10  :  For  breakfast — cocoa,  two  rashers  of  bacon,  an  egg, 
1  oz.  of  dry  oatmeal  (cooked),  1  oz.  of  cream,  1  oz.  of  white  bread,  and 
\  oz.  butter.  For  dinner — 2  oz.  of  cooked  meat,  4  oz.  of  5  per  cent, 
vegetables,  2  oz.  of  10  per  cent,  vegetables,  and  1  oz.  of  butter.  For 
tea — \  oz.  of  cream,  \  oz.  of  white  bread,  and  \  oz.  of  butter.  For 
supper — clear  soup,  2  oz.  of  meat,  2  oz.  of  potato  or  macaroni,  2  oz.  of 

5  per  cent,  vegetables,  1  oz.  of  butter,  and  grape-fruit. 

On  April  29  :    For  breakfast — cocoa,  two  rashers  of  bacon,  an  egg, 

1  oz.  of  dry  oatmeal  (cooked),  1  oz.  of  white  bread,  and  \  oz.  of  butter. 
For  dinner — 2  oz.  of  cooked  meat,  2  oz.  of  10  per  cent,  vegetables,  1  oz. 
of  butter,  and  \  oz.  of  rice  (cooked  as  pudding).  For  tea — tea  with 
cream,  1  oz.  of  bread,  \  oz.  of  butter,  and  \  oz.  of  sponge  cake.  For 
supper — clear  soup,  2  oz.  of  cooked  meat,  2  oz.  of  potato  or  macaroni, 

2  oz.  of  5  per  cent,  vegetables,  1  oz.  of  butter,  \  oz.  of  pudding,  and 
grape-fruit. 
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The  diet  at  present  consists  of  60  grm.  protein,  165  grm.  fat,  and 
97  grm.  carbohydrate,  which  gives  energy  of  2,113  calories. 

On  one  occasion,  when  the  quantity  of  rice  was  increased  too  rapidly, 
the  patient  had  sugar  in  the  urine.  She  fasted  for  one  day  and  then 
was  free  from  sugar. 

You  will  note  that  so-called  diabetic  preparations  make  no  appear- 
ance in  the  list.  Since  the  maximum  amount  of  protein  allowed  is 
1  grm.  per  kilogram  weight,  one  can  understand  that  this  is  taken  as 
meat  and  eggs,  and  the  type  of  bread  wanted  is  one  containing  much 
cellulose  and  a  little  starch.  I  must  add  that  this  is  a  case  of  a  girl, 
aged  22,  who  had  been  under  treatment  for  two  years  and  had  been 
passing  3  per  cent,  of  sugar  while  upon  a  so-called  antidiabetic  diet. 

Most  of  us  have  seen  some  number  of  cases  of  diabetes  mellitus 
which  have  developed  tuberculosis,  and  it  is  remarkable  that,  when 
they  develop  tuberculosis,  sugar  frequently  disappears  from  the  urine. 
The  case  I  have  just  referred  to  I  have  examined  in  considerable 
detail,  and  have  failed  to  find  any  evidence  of  tuberculosis.  I  have 
quoted  this  case  simply  as  an  instance ;  there  are  quite  a  number  which 
have  come  under  my  observation  that  are  running  a  similar  course. 

No  one  will  claim  that  the  treatment  is  a  cure,  or  even  the  most 
perfect  which  can  be  devised.  It  is  my  impression  that  it  is  a  great 
advance  upon  any  in  general  use,  and  that  those  which  regulate  the 
quantities  and  ratios  of  the  constituents  of  a  diet  by  frequent  analyses 
of  the  urine  to  determine  the  quantities  of  urea,  ammonia,  acetone, 
aceto-acetic  acid,  oxybutyric  acid,  and  total  nitrogen,  combined  with 
an  initial  fast,  approach  perfection. 

Allen  has  shown  that  the  tolerance  for  carbohydrate  in  many  cases 
of  diabetes  mellitus  depends  upon  the  amount  of  exercise  taken ;  the 
greater  the  exercise  the  greater  the  tolerance.  The  rules  supplied  by 
Allen  will  allow  this  increased  tolerance  to  be  utilized  by  the  ordinary 
worker.  Therefore,  as  a  practical  method,  it  may  be  of  service  to  the 
diabetics  amongst  the  labouring  classes,  whilst  the  more  complex 
methods  have  a  very  limited  application. 

So  far  only  one  case  has  proved  a  failure — a  young  sailor  who 
developed  diabetes  mellitus  shortly  after  the  Battle  of  the  Falkland 
Islands.  During  that  time  he  was  looking  after  the  electric  plant  in 
one  of  the  battleships,  and  he  was  submitted  to  high  temperature  and 
considerable  anxiety.  He  did  not  come  under  treatment  till  close  upon 
a  year  after  the  disease  had  started,  but  his  limits  were  so  low  a 
make  it  practically  impossible   for  the  treatment  to  be  continued  other 
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than  by  continuous  starvation  ;  and  since  he  was  extremely  thin  when 
he  came  into  hospital,  I  thought  it  advisable  to  let  him  have  com- 
parative comfort  during  the  short  time  he  was  likely  to  remain  with 
us.     He  was  quite  happy  and  cheerful  until  he  developed  coma. 

Yesterday  I  received  a  letter  from  Dr.  F.  M.  Allen  in  reply  to  a 
request  to  let  this  Society  know  his  latest  results ;  and,  as  a  model  of 
modesty  and  guarded  prophecy,  I  have  pleasure  in  reading  it  to  you  : — 

"  Dear  Sir, — We  have  had,  approximately,  seventy  cases  here.  Dr. 
Joslin  has  had  more  than  that,  and  the  treatment  has  also  been  used  rather 
widely  in  this  country.  Our  longest  experience  to  date  is  approximately  two 
years.  Naturally,  we  do  not  claim  to  have  a  cure  for  diabetes,  but  the 
favourable  results  as  outlined  in  the  preliminary  papers  seem  fully  justified 
up  to  the  present.  Patients  of  the  worst  type  are  cleared  up  and  kept  clear. 
They  feel  very  much  better  and  frequently  improve  considerably.  By  a  brief 
departure  from  diet  they  may  lose  as  much  as  they  have  gained  in  several 
months  of  treatment,  but  it  has  proved  feasible  for  them  to  follow  diet,  and 
with  few  exceptions  they  have  done  so  faithfully  and  consistently.  I  now  feel 
'no  hesitation,  on  the  basis  of  our  experiments  here  and  the  reports  of  othei's, 
in  affirming  that  this  method  constitutes  an  improvement  over  previous 
methods  of  treatment,  but  just  how  much  can  be  done  ultimately  with  the 
severe  type  of  cases  that  we  take  remains  for  the  future  to  show. — Very  truly 
yours,  Frederick  M.  Allen." 

It  has  taken  110  years  to  cover  the  distance  between  the  Hollo 
milestone  and  the  Allen  milestone.  May  the  distance  between  those 
on  the  road  of  the  future  be  as  great,  but  the  time  taken  to  reach  and 
pass  them  very  much  less  ! 


Dr.  E.  I.  Spriggs. 

After  the  excellent  description  of  the  experimental  basis  and  the 
procedure  of  the  fasting  treatment  of  diabetes  to  wmich  we  have 
listened,  I  propose  to  confine  myself  to  a  brief  account  of  our  experience 
with  the  method  at  Duff  House.  The  treatment  has  not  been  in  use 
long  enough  to  justify  anything  like  a  statistical  analysis.  I  shall 
therefore  pick  out  those  cases  which  are  most  instructive  both  as  regards 
the  results  obtained  and  the  difficulties  met  with. 

Fasting  has  been  used  in  diabetes  as  a  means  of  reducing  the  sugar 
in  the  urine  ever  since  it  was  proposed  by  Naunyn.  It  has  usually, 
however,  been  prescribed  with  much  caution,  in  earlier  days  because 
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it  seemed  unlikely  that  it  would  do  good  to  deprive  the  subject  of  a 
wasting  disease  of  food,  and  in  later  days  with  the  idea,  shown  to  be 
mistaken  by  various  workers,  that  because  abstinence  from  food  causes 
a  moderate  acidosis  in  health,  it  would  aggravate  the  more  severe 
acidosis  of  diabetes.  But  in  mild  types,  and  especially  in  the  obese, 
fasting  has  long  been  found  useful.  I  may  here  relate  one  such  case, 
which  was  under  treatment  before  Dr.  Allen's  work  was  known 
to  me  : — 

Case  I:  Mild  Glycosuria  accompanying  Hypo-acidity,  Ileal  Stasis  and  Obesity 

(Case  277). — The  patient,  a  stout  man,  aged  41,  sought  relief  for  abdominal 
pain  and  distension  of  three  years'  standing,  with  nausea  and  giddiness  for  the 
last  year.  He  was  under  treatment  for  ten  weeks.  On  examination,  the 
gastric  juice  was  very  poor  in  both  acid  and  pepsin,  the  ileum,  cyecum  and 
appendix  were  adherent  and  there  was  marked  ileal  stasis.  The  blood-pressure 
was  175  mm.  Hg.  The  urine  was  found  to  contain  6  grm.  to  12  grm.  a  day  of 
sugar  but  no  aceto-acetic  acid  or  acetone.  The  blood  contained  0"17  per  cent, 
of  sugar.  On  a  diabetic  diet,  continued  for  six  days,  the  sugar  varied  from 
5  grm.  to  2  grm.  Aceto-acetic  acid  and  acetone  appeared  in  the  urine.  Such 
a  diet  was  undesirable  from  the  point  of  view  of  the  gastro-intestinal 
symptoms,  and  was  not  well  borne.  He  was  therefore  advised  to  fast,  with 
the  object  of  getting  rid  of  the  sugar  more  quickly.  After  one  day  sugar  was 
absent.  For  the  next  six  days  he  took  a  diabetic  diet  of  1,600  calories.  He 
was  then  tested  with  the  following  foods  in  turn  :  Bread,  potato,  oatmeal, 
milk,  pear,  apple,  banana,  grapes,  orange,  and  puddings  made  with  flour, 
40  grm.  a  day  of  carbohydrate  being  given  in  each  case.  The  urine  remained 
free  from  sugar,  but  there  was  still  aceto-acetic  acid  and  acetone,  though  never 
enough  to  estimate.  The  diet  was  increased  until  he  was  taking  112  grm.  of 
carbohydrate  a  day,  of  which  46  grm.  was  in  bread,  46  grm.  in  puddings, 
15  grm.  in  stewed  fruit  and  5  grm.  in  milk.  With  this  the  acid  bodies 
disappeared  from  the  urine,  which  remained  sugar-free. 

After  reading  Dr.  Allen's  writings  and  becoming  convinced  that  not 
only  glycosuria  but  also  acidosis  was  benefited  by  longer  periods  of 
fasting,  we  began  to  make  trial  of  the  method.  The  fasting  part  of  it  is 
simple  enough.  The  gradual  increase  of  the  food  afterwards  is  not  so 
easy,  at  all  events  in  the  more  severe  cases.  Accurate  diet  lists  and 
close  daily  supervision  are  required.  We  found  that  the  figures  given 
by  Dr.  Allen  for  the  carbohydrate  content  of  the  foodstuffs  did  not 
agree  with  those  obtained  in  our  laboratories  for  foods  as  served  at  table. 
No  doubt  the  methods  of  preparation  differ  in  different  countries.  Mj 
colleague,  Dr.  Pickering,  constructed  graduated  tables  of  diet,  therefore, 
based  mainly  upon  the  analyses  of  our  own  cooked  foods,  and   these 
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tables  we  hope  to   publish,  as  I  believe   they  would  be  of  use  to  the 
profession. 

I  will  now  describe  five  cases  of  those  we  have  treated  by  this  method, 
selected  as  representing  different  ages  and  varying  degrees  of  severity. 
In  all,  the  sugar  in  the  urine  was  estimated  gravimetrically,  and  that  in 
the  blood  by  Bang's  method  as  described  by  S.  W.  Cole.  With  Bang's 
method  the  normal  blood  sugar  is  about  O'll  to  0'14  per  cent.  For 
y3-oxybutyric  acid  Kennaway's  method  was  used,  and  for  aceto-acetic  acid 
and  acetone  the  Scott-Wilson  method.  In  some  cases  Haurtley's  method 
was  used  for  aceto-acetic  acid  alone.  Ammonia  was  determined  by 
Malfatti's  method. 

Case  II :  Mild  Diabetes  (Case  331).- -The  patient,  a  man,  aged  67,  who  had 
done  much  hard  and  responsible  work  in  different  parts  of  the  globe,  had  not 
felt  so  well  for  the  last  eight  years.  Loss  of  flesh  and  polyuria  were  noticed 
six  months,  and  glycosuria  three  months  ago.  He  was  under  treatment  for 
six  and  a  half  weeks.  On  admission  he  complained  of  feeling  dizzy  and 
squeamish  and  of  pains  and  stiffness  in  the  thighs.  The  arteries  were 
moderately  thickened,  the  blood-pressure  130  mm.  Hg.  Moist  rales  were 
heard  at  the  base  of  each  lung.  The  urine  contained  49  grm.  of  sugar  and 
a  trace  of  aceto-acetic  acid.  The  blood  contained  0'24  per  cent,  of  sugar. 
On  a  diet  containing  64  grm.  of  carbohydrate  the  sugar  sank  to  10  grm.  With 
a  further  reduction  of  carbohydrate  to  25  grm.,  less  than  a  gramme  of  sugar 
persisted  in  the  urine,  and  the  blood  sugar  was  now  reduced  to  0'14  per  cent. — 
that  is,  to  within  normal  limits.  On  fasting  the  urine  became  free  from  sugar 
at  once.  Feeding  was  begun  after  two  days,  the  amount  of  carbohydrate, 
protein,  and  fat  being  gradually  increased  until  a  total  of  3,300  calories, 
containing  88  grm.  of  carbohydrate,  123  grm.  of  protein  and  261  grm.  of  fat, 
was  taken.  The  urine  remained  sugar-free  throughout,  except  that  a  trace 
appeared  when  the  carbohydrate  exceeded  the  above  quantity.  Aceto-acetic 
acid  and  acetone  were  absent  and  the  blood  sugar  remained  normal.  All  the 
symptoms  were  gone  except  the  stiffness  of  the  thighs,  which,  with  suitable 
massage,  improved  greatly.  The  weight  fell  nearly  3i  lb.  The  patient  would 
probably  have  done  well  without  fasting  according  to  earlier  standards,  but 
whereas  formerly,  if  sugar  appeared  in  the  urine  he  would  have  had  to  remain 
on  a  strict  diet  for  a  considerable  time,  he  will  now  fast  a  day  and  will  then 
be  able  very  soon  to  take  again  a  diet  containing  a  fair  quantity  of  carbo- 
hydrate. In  other  words,  he  will  be  able  to  keep  sugar-free  with  greater 
precision  and  comfort. 

Case  III :  Mild  Diabetes  in  an  Aged  Man  with  Hypertrophied  Heart  and 
High  Blood-pressure  (Case  289). — The  patient  was  aged  79.  He  had  lived 
a  vigorous  open-air  but  hard  life,  but  had  not  restricted  himself  in  any  way  as 
regards    alcohol    and    tobacco.      Thirteen    years  ago  thirst  came   on  rapidly, 
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followed  soon  by  achings  and  cramps  in  the  limbs,  which  have  persisted.  He 
was  under. treatment  for  six  and  a  half  weeks.  On  examination,  he  was  stout, 
with  thick  arteries  and  an  enlarged  heart.  The  blood-pressure  varied  from 
184  mm.  Hg  to  225  mm.  Hg.  The  urine  contained  albumin  varying  from 
0"5  to  1*5  parts  per  thousand.     There  were  traces  only  of  aceto-acetic  acid  and 


Day  of 
treatment 


20  25         30       34 


(hart  I  (Case  331). 
Analyses  by  A.  B.  Weir,  B.Sc. 


acetone.      The  sugar  ranged  from  20  grm.  to  40  grm. ;  on  a  strict  diet  it  sank 
in  ten  days  to  8  grm.       We  besitated  at  first  to  deprive  this  patient  of  food  on 
account  of  his  age,  and,  as  a  tentative  measure,  kept  him  in  bed  one  day  and 
JU — 25 
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allowed  him  two  eggs  only.  On  this  day  the  sugar  fell  to  2  grm.  The  next 
three  days  he  took  a  strict  diet,  and  passed  3  grm.  to  6  grm.  a  day.  He  then 
fasted  two  days,  on  the  first  of  which  there  was  a  trace  of  sugar,  on  the  second 
none.  He  was  now  very  hungry,  and  we  gave  him  a  diet  of  1,600  calories — 
that  is,  more  food  than  the  routine  prescribes — with  the  result  that  a  trace 
of  sugar  was  present  on  three  of  the  next  five  days,  and  on  the  other  two 
an  estimable  quantity.  He  therefore  fasted  two  more  days,  becoming  sugar- 
free  again  and  remaining  so,  while  the  diet  was  gradually  increased  to  1,800 
calories,  including  40  grm.  carbohydrate  in  bread.  A  trace  of  sugar  then 
appeared  for  two  days,  but  after  that  the  urine  became  sugar-free  without 
further  fasting,  and  remained  so  during  tests  with  bread,  potato,  oatmeal,  and 
milk.  The  albumin  diminished,  and  for  the  last  week  of  his  stay  was  below 
five  parts  per  thousand. 

Case  IV:  Diabetes  in  a  Young  Man  (Case  301). — The  patient,  aged  25, 
was  wounded  by  shrapnel  on  active  service  five  months  before  admission. 
During  convalescence  a  dry  mouth  and  thirst  came  on  rapidly,  and  the  urine 
was  found  to  contain  10  per  cent,  of  sugar.  Weakness  and  aching  of  the  legs 
followed.  On  admission,  he  was  rather  thin  with  a  clear  skin.  The  urine 
contained  174  grm.  of  sugar,  0'8  grm.  of  aceto-acetic  acid  and  O'l  grm.  of  acetone; 
6  per  cent,  of  the  total  nitrogen  was  in  the  form  of  ammonia.  Two  drachms 
of  sodium  bicarbonate  rendered  the  urine  alkaline  in  twenty-four  hours.  With 
gradual  restriction  of  carbohydrate  the  sugar  sank  in  three  wee^ks  to  20  grm.  in 
a  day,  the  aceto-acetic  acid  increasing  a  little — namely,  to  1"6  grm.  A  fast  of 
one  day  did  not  clear  the  urine,  and  after  an  interval  he  fasted  three  days,  the 
urine  becoming  sugar-free  on  the  second.  The  diet  was  then  gradually  increased 
and  the  tolerance  tested  for  measured  quantities  of  bread,  potato,  oatmeal,  rice, 
apple,  banana.  From  these  98  per  cent,  to  100  per  cent,  of  the  carbohydrate 
was  assimilated.  He  was  able  to  take  70  grm.  of  carbohydrate.  On  several 
occasions  when  the  amount  of  carbohydrate  given  touched  the  limit  of  tolerance, 
a  little  sugar  appeared  in  the  urine,  but  was  always  abolished  by  reducing 
the  amount  in  the  food.  The  patient  went  away  sugar-free,  the  symptoms 
having  vanished  and  the  weight  increased  by  10i  lb.  He  and  his  medical 
adviser  were  provided  with  a  scheme  of  diet  based  on  the  analytical  results 
obtained. 

The  three  preceding  cases  are  examples  of  different  types.  They 
include  patients  of  ages  ranging  from  25  to  79.  They  show  that  fasting 
for  three  days  and  under-feeding  for  several  days  after  did  not  give  rise 
to  any  harmful  or  distressing  symptoms,  and  led  to  much  improvement 
in  the  feeling  and  condition  of  the  patients.  The  urine  became  free 
from  sugar  and  acid  bodies  without  delay,  and  remained  so  on  a  more 
liberal  diet  than  that  taken  before  treatment. 

I  may  add  that  regular  fasts  have  been  used  wTith  excellent  results 
under  my  direction  in  diabetes  complicated  bj'  phthisis. 
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In   the  two  following   cases,   more  severe   in  type,   the   treatment, 
though  well  borne  by  the  patients,  did  not  give  such  good  results : — 

Case  V :   Moderately  severe  Diabetes  (Case  337). — The  patient,  aged  33,  had 
lived  in  India  for  several  years.     While  on  active  service  in  the  Mesopotamia!! 


Day  of 


reat 


45      49 


Chart  II  (Case  301). 
Analyses  by  A.  B.  Weir,  B.Pc. 
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campaign,  thirst,  polyuria,  and  blurred  vision  came  on  suddenly,  and  the  weight 
soon  fell  away.      On  examination  three  months  later  he  was  moderately  thin, 
the  pulse  112,  blood-pressure  161  mm.  Hg.     On  a  diet  similar  to  that  taken 
before  admission,  which  included  about  80  grm.  carbohydrate,  the  urine  con- 
tained S3  grm.  sugar,  2'2  grm.  of  /3-oxybutyric  acid,  and  0'6  grm.  of  aceto-acetic 
acid  and  acetone ;    5  per  cent,  of  the  total  urinary  nitrogen  was  in  the  form  of 
ammonia.     The  blood  contained  0"19  per  cent,  of  sugar.     With  reduction  of 
carbohydrate  to  30  grm.  a  day  (in  greens  and  milk),  the  protein  in  the  food 
being  kept  constant,  the  blood  sugar  fell  to   0"H  per  cent.,  and  that  in  the 
urine  to  11  grm.  a  day,  with  1  grm.  of  oxybutyric  acid  and  0"5  grm.  of  aceto- 
acetic  acid   and  acetone.     He  then  fasted  two  days.     There  was  a  trace  of 
sugar  on  the  first  day,  none  on  the  second.     The  blood  sugar  sank  to  O'lO  per 
cent.     The  diet  was  gradually  raised  in  nine  days  to  2,000  calories,  including 
70  grm.  carbohydrate,  without  glycosuria.    The  acid  bodies  almost  disappeared 
also  the  total  of  the  three  being  only  0"2  grm.     On  giving  more  food,  however, 
sugar  appeared.     A  day's  fast  got  rid  of  it,  but  it  was  not  found  possible  this 
time  to  increase  the  food  to  the  same  extent  as  before,  for  sugar  appeared  and 
rose  steadily  even  when   no  carbohydrate  was  taken  except  that  in  greem. 
Thinking  that  we  might  be  giving  some  unsuitable  form  of  protein  or  too  much 
fat,  we  gave  all  the  protein  on  one  day  as  fish,  and  on  another  as  eggs,  and 
on 'a  third  day  gave  less  fat,  but  the  sugar  continued  to  rise.     Ten  days  after 
the  last  fast  the  patient  fasted  again,  this  time  for  three  days,  the  urine  being 
sugar-free  for  the  last   two   of  them.      The  blood   sugar  was  012  per  cent. 
Food  was  gradually  added   until,  nineteen  days  after  the  last  fasting  day,  a 
trace  of  sugar  was  found.      At  this  time  2,200  calories  with  33  grm.  carbo- 
hydrate was   being   taken.      The   blood    sugar  was  0'13    per    cent.,  that   is, 
within    normal   limits.     The  urine   was    again   cleared    by   a    two  days'  fast, 
the  blood  sugar  falling  to  0'10  per  cent.     The  weight  had  now  faUen  10  lb. 
in  eight  weeks,  and  the  patient  was  desirous  that  we  should  spare  him  the  long 
period  of  under-nutrition  and  increase  the  food  more  quickly.     He  was  then 
treated  on  former  lines— i.e.,  on  a  diabetic  diet  of  sufficient  heat  value.     The 
weight  rose  11  lb.,  and  the  patient's  sense  of  well-being  and  his  energy  rose 
with  it,  but  sugar  was  present. 

The  chart  shows  well  how  glycosuria  was  postponed  by  making  the 
addition  of  food  very  gradual.  After  the  third  fast  it  is  seen  that  the 
increase  of  all  the  foodstuffs  was  much  slower,  but  in  each  period  of 
increasing  food  an  estimable  quantity  of  sugar  occurred  when  the  heat 
value  reached  the  neighbourhood  of  3,000  calories,  which  was  forty-eight 
calories  per  kilogram.  With  2,000  calories,  giving  thirty-two  calories 
per  kilogram,  glycosuria  was  absent.  The  caloric  value  of  the  food— 
that  is,  the  amount  of  protein  and  fat— appeared  to  have  more  effect  in 
causing  glycosuria  than  the  amount  of  carbohydrate.  With  the  reduction 
in  carbohydrate  before  the  fasting  the  blood  sugar  fell  to  within  normal 
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limits,  and  the  subsequent  appearances  of  sugar  in  the  urine  were  not 
accompanied  by  any  obvious  increase  of  that  in  the  blood.  But  with 
the  rise  of  urinary  sugar  at  the  end  of  the  chart,  the  blood  sugar  also 
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rose.  Foster  suggests  that  glycosuria  may  be  more  difficult  to  control  in 
patients  without  marked  hyperglycemia.  As  regards  acidosis,  the  chart 
shows  that  the  first  fast  temporarily  increased  the  oxybutyric  acid, 
aceto-acetic  acid  and  acetone,  and  ammonia,  but  this  effect  was  less 
with  each  succeeding  fast.  The  fall  of  oxybutyric  acid,  as  carbohydrate 
food  increased  after  the  first  fast,  is  well  shown,  the  amount  dropping 
nearly  to  zero  in  about  ten  days. 

On  reviewing  the  treatment  it  is  possible  that  this  patient  would 
have  done  better  if,  after  the  first  fast,  a  weekly  fast  of  a  single  day  had 
been  given  to  re-establish  tolerance  for  food,  or  if  less  fat  had  been 
given  throughout.  As  regards  the  tolerance  for  carbohydrate,  that 
appeared  to  be  lower  after  the  later  fasts  than  at  the  beginning.  It 
got  worse  and  not  better. 

It  is  premature  to  draw  any  conclusions  adverse  to  the  treatment 
from  this  case,  for  in  some  respects  Dr.  Allen's  instructions  were  not 
rigorouslv  followed.  I  bring  the  case  before  you  in  some  detail  because 
it  was  carefully  observed  and  because  it  illustrates  the  advantage,  the 
difficulty  and  the  disadvantage  of  the  method  in  a  moderately  acute  and 
resistant  case  of  diabetes. 

The  advantage  is  immediate  and  obvious.  The  urine  is  cleared  of 
sugar  to  the  satisfaction  of  the  physician  and  the  patient.  The  difficulty 
lies  in  keeping  the  increase  of  protein  and  carbohydrate  and  fat  a 
gradual  one,  and  at  the  same  time  resisting  the  natural  desire  of  the 
patient  to  get  enough  to  eat.  The  disadvantage  in  this  case  was  that 
when  the  patient  was  on  a  maximum  diet  of,  say,  2,200  calories,  his 
capacity  for  work  and  ordinary  life  was  greatly  diminished.  He  did 
not  feel  fit  enough  to  drive  his  car  even  short  distances  for  pleasure. 
On  a  fuller  strict  diet,  although  passing  some  sugar,  he  can  drive,  and 
works  a  couple  of  hours  at  a  book  he  is  writing,  with  ease  and  enjoyment. 

Experience  may  show  that  a  man  lives  longer  if  he  is  kept  sugar- 
free,  even  at  the  expense  of  his  general  nutrition.  But  until  we  have 
evidence  on  that  point  I  am  inclined  to  think  that  in  treating  a  chronic 
disease  it  is  of  importance  to  maintain  the  patient  in  such  a  state  of 
nutrition  that  he  can  work  and  can  enjoy  himself. 

Case  VI :  Severe  Diabetes  (Case  338).— The  patient,  aged  24,  was  on  active 
service  in  France  when  he  caught  a  bad  cold  followed  by  broncho-pneumonia, 
and  was  invalided  home.  After  a  month  he  was  better  but  felt  run  down,  and 
on  examination  the  urine  was  found  to  contain  9  per  cent,  of  sugar.  He  was 
kept  for  a  time  on  a  strict  diet,  and  then  fasted  four  days.  The  urine  became 
sugar-free  and  the  diet  was  gradually  enlarged.  On  admission  he  was  drowsy 
and  the  breath  smelt  strongly  of  acetone.     On  a  strict  diet  of  3,000  calories  the 
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urine  contained  176  grin,  of  sugar,  9  grin,  of  aceto-acetic  acid  and  acetone  and 
38grm.  of  nitrogen.  The  blood  contained  0'21  per  cent,  of  sugar.  The  patient's 
condition  appeared  serious,  and  sodium  bicarbonate  was  given  in  milk  up  to 
35  grm.  (lj  oz.)  a  day,  which  made  the  urine  alkaline.  A  week  after  admission 
tJfche  temperature  rose  and  signs  of  broncho-pneumonia  developed.  The  acidosis 
became  still  more  severe,  aceto-acetic  acid  and  acetone  reaching  20  grm.  in  the 
day.  The  urine  became  acid  again,  but  was  made  alkaline  by  increasing  the 
bicarbonate  to  42  grm.  (lh  oz.)  a  day.  The  pneumonic  signs  disappeared,  and 
in  a  little  over  two  weeks  after  admission  he  was  feeling  well.  The  aceto- 
acetic  acid  and  acetone  had  fallen  to  5  grm.  a  day.  He  was  still  taking  35  grm. 
to  42  grm.  of  bicarbonate  of  soda  daily.  The  blood  sugar  was  now  0'17  per 
cent.  A  week  later  a  fast  was  begun.  It  was  not  complete,  in  that  for  the 
first  five  days  16  oz.  a  day  of  milk  was  drunk,  as  the  bicarbonate  was  given  in 
milk.  The  fast  was  continued  for  ten  days,  for  the  last  five  days  of  which  no 
milk  was  taken,  but  at  the  end  of  that  time  the  urine  was  not  free  from  sugar. 
The  chart  shows  the  gradual  fall  from  137  grm.  to  14  grm.  a  day.  The  blood 
sugar  came  down  to  0'14  per  cent.,  that  is,  to  within  normal  limits.  The 
diacetic  acid  and  acetone  were  reduced  from  15  grm.  to  3  grm.  a  day. 
Corresponding  with  this  the  bicarbonate  was  cut  down  to  7  grm.  (i  oz.)  a  day, 
the  urine  remaining  alkaline.  The  acidosis  was  so  much  lessened  that  at  the 
end  of  the  fast  no  bicarbonate  was  needed  for  a  fortnight,  and  then  only  half 
the  quantity  which  had  been  needed  before.  During  the  latter  days  of  the  fast 
the  patient  was  extremely  hungry  and  dreamed  of  food,  but  felt  nevertheless 
better  and  clearer  than  he  had  for  a  long  time.  On  gradually  increasing  the 
food  without  any  carbohydrate  except  in  greens  the  blood  sugar  rose  again 
to  0'21  per  cent.  ;  the  glycosuria  increased,  but  not  to  its  former  level.  The 
acid  bodies  were  in  much  smaller  quantity  than  they  had  previously  been  on  a 
strict  diet.  The  patient  was  up.  He  felt  weak  but  was  cheerful.  After  an 
interval  of  nearly  a  month  the  patient  undertook  a  second  fast,  which  was 
continued  for  six  days.  This  time  the  sugar  sank  to  a  low  figure  on  the  second 
day  and  on  the  fifth  day  there  was  none.  A  trace  appeared  on  the  sixth  day, 
but  the  fast  was  nevertheless  stopped,  and  sugar  was  absent  on  the  succeeding 
days.  The  patient  is  still  under  treatment,  and  is  now  taking  1,860  calories, 
furnished  by  99  grm.  of  protein,  42  of  carbohydrate,  and  138  of  fat. 

The  chart  shows  that  the  percentage  of  blood  sugar  and  the  amount 
of  ammonia  in  the  urine  both  became  normal.  The  oxybutyric  acid, 
aceto-acetic  acid  and  acetone  were  also  reduced  rapidly  to  very  small 
quantities. 

I  must  not  discuss  the  metabolic  changes  in  detail  to-day,  but  may 
point  out  that  this  patient  was  not  only  unable  to  use  carbohydrate  in 
the  food,  but  wTas  excreting  a  large  quantity  of  sugar  formed  from  his 
tissues  and  from  the  protein  and  perhaps  the  fat  in  the  food.  Fasting 
had  the  effect  of  enabling  him  for  the  time  being  to  burn  all,  or  nearly 
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all,  of  the  sugar  produced  from  his  tissues.  Further,  as  less  sugar  was 
passed  out  afterwards  it  had  improved  his  capacity  for  burning  sugar 
made  out  of  protein  or  fat  in  the  food,  and  greatly  reduced  his  acidosis. 
How  far  the  benefit  will  reach  remains  to  be  seen.  It  is  certain, 
however,  that  in  a  case  of  this  severity  such  a  good  effect  on  the 
disordered  metabolism  cannot  be  attained  by  any  other  means  at  our 
disposal  at  the  present  time. 

It  is  clear,  therefore,  that  a  fast  offers  the  quickest  means  of 
restoring,  to  a  greater  or  less  degree,  the  power  of  assimilating  the 
sugar  which  is  made  in  the  body  from  the  protein,  and  possibly  the  fat, 
of  the  tissues  or  the  food.  It  must  not  be  forgotten,  however,  that  the 
power  to  use  sugar  made  in  the  body  may  be  restored  in  all  but  the 
most  severe  cases,  though  more  slowly,  by  a  strict  adherence  to  a 
diabetic  diet.  This  point  is  of  such  great  importance,  especially  to  those 
who  have  to  go  on  working,  that  I  will  venture  to  take  up  your  time 
further  by  giving  two  examples  of  it,  both  in  marked  cases  of  diabetes, 
one  with  but  little  acidosis  and  one  with  acidosis  well  established  : — 

Case  VII :  Diabetes  with  Mild  Acidosis  treated  by  a  Modified  Strict  Diet 
(Case  134). — The  patient,  aged  44,  gave  a  family  history  of  diabetes  and 
phthisis.  He  worked  several  years  in  a  tropical  climate  and  had  had  dysentery. 
Nine  years  ago  he  was  near  to  death  for  some  weeks  with  an  abscess  in  or 
above  the  liver,  either  dysenteric  or  secondary  to  a  gangrenous  appendix. 
After  a  slow  recovery  he  remained  in  this  country.  For  the  past  two  or  three 
years  he  has  done  hard  and  responsible  work.  Two  months  before  admission 
thirst  and  polyuria  came  on  suddenly,  and  glycosuria  was  found.  On  admission, 
the  urine  contained  137  grm.  of  sugar,  0'3  grm.  of  aceto-acetic  acid,  and  a  little 
acetone.  The  blood  contained  0'26  per  cent,  of  sugar.  In  the  course  of  three 
weeks  the  carbohydrate  in  the  food  was  diminished,  and  after  that  a  strict  diet 
was  taken  for  a  week.  By  cutting  off  carbohydrate  gradually  an  increase  of 
the  acidosis  was  successfully  avoided.  A  few  grammes  of  sugar,  however, 
still  persisted  in  the  urine.  Tests  were  then  made  to  find  out  what  carbo- 
hydrates were  assimilated  best.  These  showed  very  poor  assimilative  power 
except  for  apples.  He  went  away  at  the  end  of  two  months  with  about  5  gnu. 
of  sugar  per  day  in  the  urine.  The  symptoms  had  disappeared.  There  was 
great  gain  of  vigour  and  an  increase  of  weight  of  o\  lb.  He  was  advised  to 
keep  to  a  strict  diet,  with  an  apple  three  times  a  week  and  two  vegetable  days 
a  week.  He  did  this  conscientiously,  with  the  result  that  the  urine  Kecame 
sugar-free  two  months  later  and  remained  so.  The  blood  sugar  on  departure 
was  0'22  per  cent.  A  year  after  his  first  admission  he  returned  to  be 
'  chemically  overhauled."  In  the  interval  he  had  been  working  continuously. 
The  urine  was  free  from  sugar.  Aceto-acetic  acid  and  acetone  were  present, 
but  not  enough  to  estimate.     The  blood  sugar  had  become  normal,  Oil  per 
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cent.  On  adding  small  quantities  of  starches  no  sugar  appeared,  and  in  the 
course  of  three  weeks  the  carbohydrate  was  increased  until  a  diet  containing 
81  grm.  carbohydrate,  96  grm.  of  protein,  and  180  grm.  of  fat  was  taken, 
yielding  2,400  calories.  On  this  there  was  no  sugar  or  acetone,  and  only 
a   trace  of  aceto-acetic   acid. 

Case  VIII:  Diabetes  with  marked  Acidosis  treated  by  a  Modified  Strict  Diet 
(Case  151). — A  man,  aged  57,  had  had  cramps  in  the  legs  for  eighteen  months, 
had  lost  over  a  stone  in  weight,  and  felt  ill.  Polyuria  was  noticed  and  sugar 
discovered.  On  admission  the  blood-pressure  was  180,  the  liver  enlarged. 
The  urine  contained  172  grm.  of  sugar,  5  grm.  of  aceto-acetic  acid,  and0'2  grm. 
of  acetone.  The  blood  contained  0'37  per  cent,  of  sugar.  The  patient  bore 
restriction  of  carbohydrate  badly  at  first,  but  became  accustomed  to  it  later. 
The  sugar  did  not  fall,  however,  below  60  grm.  to  100  grm.  a  day  after  three 
weeks  on  a  strict  diet.  The  aceto-acetic  acid,  though  rising  at  first,  settled  to 
a  level  of  about  2  grm.  a  day.  Tests  with  various  carbohydrates  showed  that 
76  per  cent,  of  the  sugar  in  milk  was  assimilated,  rather  less  from  apples,  and 
very  little  from  the  other  forms  of  starch  and  sugar  tried.  After  two  months 
the  symptoms  were  almost  gone,  the  general  health  much  improved,  and  the 
weight  heavier.  There  was  still,  however,  50  grm.  to  80  grm.  of  sugar  a  day 
in  the  urine,  and  2  grm.  to  3  grm.  of  aceto-acetic  acid.  The  blood  sugar  varied 
from  0'30  per  cent,  to  0*35  per  cent.  He  was  advised  to  keep  three  absolutely 
strict  days  a  week  and  to  take  an  allowance  of  a  pint  of  milk  and  an  apple  on 
the  other  days.  After  a  year's  work,  with  careful  adherence  to  the  diet 
prescribed,  the  urine  is  free  from  sugar,  diacetic  acid,  and  acetone,  and  the 
patient  in  good  health.  Small  quantities  of  other  carbohydrates  are  now  being 
added  to  the  diet.     Here  is  the  chart  showing  you  the  type  of  case : — 
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Both  these  patients  took  food  of  adequate  caloric  value,  were  well 
nourished,  and  able  to  work  steadily  and  efficiently,  the  evidence  of  the 
disease  becoming  less  all  the  time.  I  bring  them  before  you  to  show 
you  that  cases  which  were  in  some  respects  intractable  in  a  two  months' 
observation  did  w-ell  as  a  result  of  keeping  steadily  to  their  diet,  after  an 
investigation  had  been  made  to  find  out  what  food  was  suitable  for  them. 
Much  time  will  be  needed  before  a  reasoned  judgment  on  the  fasting 
method  can  be  given.  At  the  present  time  I  may  summarize  our 
observations  as  follows  : — 

Fasting,  up  to  several  days,  was  well  borne  by  cases  of  mild  and 
severe  diabetes,  of  ages  ranging  from  24  to  79.  The  urine  was  made 
free  from  sugar,  the  blood  sugar  was  reduced,  and  acidosis  greatly 
diminished. 

All  the  patients  felt  better  for  the  fast. 

The  rapid  abolition  of  sugar  had  an  excellent  mental  effect  ;  it 
shortened  tedious  treatment  and  enabled  more  time  to  be  given  to 
finding  out  what  food  should  be  taken,  and  in  what  quantity. 

In  most  cases  the  food  could  be  increased  gradually,  without 
glycosuria,  until  a  more  liberal  diet  was  being  taken  than  before 
treatment. 

The  gradual  increase  of  food  after  the  fast  calls  for  skilled  dietetic 
arrangements  and  careful  daily  attention  ;  it  is  not  so  easy  as  an  ordinary 
strict  diabetic  diet ;  it  is  useless,  however,  except  in  the  mildest  cases,  to 
increase  the  food,  quickly  after  the  fast,  as  sugar  returns  at  once. 

During  the  gradual  increase  of  food  the  patient  is  under-nourished  ; 
in  severe  cases  courage  and  endurance  are  called  for  on  his  part,  as  it 
may  be  necessary  to  keep  him  so  short  of  food  that  he  is  inefficient. 
Regular  estimation  of  the  blood  sugar  should  be  made. 
In  some  cases  of  diabetes  as  good  an  effect  may  be  attained,  though 
much  more  slowly,  without  fasting  and  subnutrition,  with  their  risk 
of  depression  and  weakness,  provided  the  patient  is  willing  to  keep 
permanently  to  the  diet  which  has  been  found  by  careful  testing  to  be 
suitable  to  his  case. 

Every  case  should  be  thoroughly  investigated  and  treated  as  soon  a- 
sugar  is  found.  With  delay,  it  may  become  severer  in  type,  needing 
longer  fasting  and  greater  restriction  afterwards,  and  offering  a  smaller 
chance  of  arrest. 

At  the  present  time  the  doctor,  in  order  to  decide  as  to  the  best 
treatment  in  severe  cases,  must  judge  of  the  temperament  of  the  patient. 
To  some  it  is  purgatory  to  be  continually  having  to  think  about  tests  and 
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figures  ;  these  will  do  best  with  definite  allowances  in  an  otherwise  rigid 
diet.  In  others  the  disadvantages  of  a  half-starved  condition  must  be 
balanced  against  the  mental  effect  of  the  absence  of  sugar.  We  do  not 
yet  know  whether  the  progress  of  the  disease  is  arrested  by  this  method 
in  cases,  in  which  it  would  not  be  arrested  by  a  permanent  adherence  to 
a  rigid,  though  plentiful,  diet. 

For  all  milder  cases — indeed  for  the  majority  of  all  cases — Dr.  Allen's 
procedure  offers  great  advantages.  We  have  evidence  enough  that  such 
patients,  though  not  cured,  may  be  freed  from  the  signs  and  symptoms 
of  their  complaint.  This  beneficent  result  has  been  attained  through 
the  extraordinarily  wide  and  painstaking  researches  of  Dr.  Allen  on 
animals.  Xone  but  those  whose  lot  it  has  been  to  attempt  to  make 
researches  and  to  describe  them  when  made  can  appreciate  the  perse- 
verance and  the  labour  which  have  gone  to  the  making  of  Dr.  Allen's 
book  and  subsequent  writings.  I  am  sure  we  rejoice  with  him  that 
he  has  been  the  means  of  enabling  a  clear  step  forward  to  be  made  in 
the  treatment  of  a  distressing  complaint. 
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Dr.  J.    H.  Eyffel. 

I  have  collected  eleven  hospital  cases  of  diabetes  who  have  received 
Dr.  Allen's  treatment  without  alcohol.  In  six  of  these  diacetic  acid  in 
the  urine  was  well  marked  before  treatment  and  was  diminished  by 
starvation  and  subsequent  diet,  e.g.  : — 

Table  I. 

Sugar,  grammes  per  diem       ...       350       ...       54*     ...       9-1*     ...       5*     ...     2-9 
Diacetic    acid    per    diem,    ex- 
pressed as  acetone  ...       1*5        ...    0-75*     ...     061*     ...    0-7*    ...     0-52 

Table   II. 

Sugar,  grammes  per  diem     ...     56     ...  Trace*  ...     Nil*    ...     Nil*    ...    Nil      ...    Nil 
Diacetic   acid  per  diem,    ex- 
pressed as  acetone  ...    0-4    ...    0'22*     ...    017*    ...    0-13*   ...    0-12    ...    0"07 

*  Days  of  starvation. 
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As  to  the  oxybutyric  acid,  Neubauer  and  also  Kennaway  have 
shown  that,  when  the  acetonuria  is  considerable,  the  amount  of  oxy- 
butyric acid  is  roughly  constant  at  three  times  as  much  as  the  diacetic 
acid,  but  when  the  acetonuria  is  slight  the  proportion  of  oxybutyric 
acid  to  diacetic  acid  is  lower. 

In  four  of  the  cases  the  diacetic  acid  excretion  was  slight  or  absent 
before  and  was  slightly  increased  by  starvation.  In  the  remaining  case 
there  was  no  clear  effect.  The  reaction  to  starvation  was  therefore 
similar  to  the  normal  in  mild  cases  of  acetonuria,  and  changed  to  the 
opposite  of  the  normal  in  severe  cases. 

In  three  of  the  cases,  all  of  whom  had  a  large  output  of  sugar  before 
treatment,  the  urine  did  not  become  free  from  sugar.  In  one  of  these, 
the  sugar  in  whose  blood  was  0"42  per  cent.,  the  output  of  sugar  fell 
from  207  grm.  to  44  grin,  in  one  day,  but  rose  again  next  day  to 
153  grm.  After  this,  owing  to  the  distress  of  the  patient,  starvation 
was  discontinued. 

In  the  remaining  eight  cases  sugar  disappeared  from  the  urine. 
Two  of  these  were  relatively  slight  cases  and  were  easily  treated  in 
this  manner  ;  one  was  a  case  with  gangrene,  aged  70,  who  did  not 
appear  to  derive  any  benefit,  and  three  were  severe  cases  in  whom 
considerable  difficulty  was  experienced  in  preventing  the  reappearance 
of  the  sugar  when  food  was  given,  so  much  so  that  it  appeared  a 
better  plan  to  regulate  the  acetonuria  by  periodical  starvation  and 
not  to  aim  at  complete  elimination  of  glycosuria-.  Another  of  the 
eight  was  a  man,  aged  44,  whose  leg  was  amputated  for  diabetic 
gaDgrene.  Sepsis  then  set  in.  This  rapidly  disappeared  on  applying 
the  treatment,  and  the  sugar  in  the  urine,  which  had  been  as  much 
as  9  per  cent.,  had  completely  disappeared  by  the  second  day  of 
treatment.  The  last  case  was  a  girl,  aged  9,  to  whom  Table  II  refers. 
Sugar  disappeared  rapidly  from  the  urine  and  the  diacetic  acid  was 
markedly  diminished,  but  there  was  a  constant  tendency  for  glycosuria 
to  reappear  with  feeding.  After  three  months  of  treatment,  in  which 
she  had  lost  a  little  weight  and,  having  grown  at  the  same  time,  had 
become  emaciated,  the  attempt  was  made  to  increase  her  weight  by 
giving  a  more  generous  diet  with  restricted  carbohydrate.  No  definite 
rise  in  weight  resulted.  The  diacetic  acid  gradually  increased  and  she 
finally  died  in  coma. 
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Captain  W.  Langdok  Brown,  B.A.M.C. 

At  this  late  hour  I  propose  only  to  touch  on  one  or  two  points. 
Like  others,  I  have  always  found  that  the  fast  definitely  reduces  the 
acidosis  in  diabetes,  but  I  agree  with  Dr.  Byffel  that  there  is  the 
ordinary  acidosis  continuing  which  w^ould  be  met  with  in  healthy 
fasting  individuals.  ^Yhat  is  reduced  is  the  toxic  acidosis  which  is 
productive  of  coma  and  which  is  due  to  the  excess  of  protein  and  fat  in 
the  strict  diabetic  diet.  Secondly,  I  agree  that  the  temperament  of  the 
patient  is  a  very  important  factor  in  deciding  his  suitability  for  this 
mode  of  treatment,  as,  indeed,  it  is  in  any  restrictive  treatment  in  this 
disease.  The  majority  stand  it  very  well  once  they  are  convinced  of  its 
advantages.  Like  Dr.  Spriggs,  I  have  found  the  days  of  very  restricted 
diet  more  trying  for  the  patients  than  the  days  of  actual  fasting. 

I  have  never  ordered  a  fast  of  more  than  forty-eight  hours,  of  the 
value  of  which  I  am  convinced.  I  have  here  two  illustrative  charts. 
The  first  is  from  the  case  of  a  little  girl,  aged  10.  I  did  not  like  to 
make  her  fast,  so  I  tried  a  series  of  vegetable  and  egg  days.  Each  of 
these  produced  an  improvement,  and  finally  the  urine  was  got  just 
free  from  sugar  ;  but  she  soon  relapsed.  I  therefore  tried  a  forty-eight 
hour  fast  followed  by  two  days  of  vegetable  and  egg  diet.  The  effect 
was  immediate ;  she  became  free  from  sugar  at  once  and  has  remained 
so  for  three  weeks.  The  other  chart  is  from  a  young  man,  aged  29. 
He  was  a  fairly  severe  case  ;  on  a  test  diet  containing  100  grm.  of  carbo- 
hydrate he  excreted  112  grm.,  and  on  the  various  diets  he  always 
excreted  more  sugar  than  there  was  carbohydrate  in  the  food,  except  on 
the  potato  days.  Then  he  fasted  forty-eight  hours,  and  there  was  an 
entire  change  in  the  chart.  The  sugar  disappeared  at  once  and  he 
remained  free  from  sugar,  except  when  the  carbohydrate  intake  was 
pushed  up  too  quickly.  He  wTas  finally  able  to  assimilate  as  much  as 
GO  grm.  of  carbohydrate.  He  is  feeling  quite  well,  but  sometimes 
passes  a  little  sugar,  which  is  not  surprising  in  viewT  of  the  fact  that  he 
persists  in  working  hard  in  the  Ministry  of  Munitions. 


Dr.  P.  J.  Cammidge. 

Fasting  and  a  low  diet  have  long  been  employed  in  the  treatment 
of  diabetes,  but  credit  must  be  given  to  Allen  for  proving  by  experiments 
upon  diabetic  dogs  that  prolonged  fasting  would  render  them  sugar-free, 
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and  for  having  had  the  courage  to  apply  his  laboratory  experience 
human  diabetes.  The  generally  favourable  reports  from  America,  the 
cases  quoted  in  the  debate,  and  my  own  experience  all  suggest  that  the 
treatment  of  glycosuria  by  prolonged  alimentary  rest  gives  promising 
results,  although  it  is  well  to  bear  in  mind  that  it  is  of  comparatively 
recent  origin  and  has  yet  to  stand  the  test  of  time,  which  has  failed  in 
the  case  of  the  oatmeal  "  cure,"  the  potato  "  cure,"  &c.  Whether  the 
fasting  treatment  will  ultimately  fulfil  present  expectations  depends 
upon  the  answer  to  two  questions : — 

(It   Is  diabetes  invariably  due  to  defects  in  the  internal  functions  of 
the  pancreas '? 

(2)   Is  it  an  inherently  progressive  disease  or  simply  "a  weakness  of 
a  metabolic  function  "  ? 

If  there  is  a  functional  element  in  all  cases  of  diabetes,  and  the 
pancreas  is  always  at  fault,  complete  rest  of  the  weakened  functions 
may  be  expected  to  control  the  symptoms  and  allow  of  repair,  but  if 
glycosuria  is  a  progressive  disease,  dependent  at  times  upon  organic 
changes  in  organs  other  than  the  pancreas,  complete  recovery  is  unlike! v 
to  result  from  alimentary  rest  alone,  and  in  some  instances  it  may  fail 
even  to  improve  the  condition  of  the  patient.  The  dangerous  incre 
in  the  acidosis,  &c,  observed  by  Stillman  in  some  10  per  cent,  of  his 
cases  while  undergoing  Allen's  treatment  points  to  there  being  limitations 
to  the  usefulness  of  the  method.  Most  observers  now  hold  that  in 
diabetes  there  is  a  disturbance  in  the  chemistry  of  the  body  which 
involves  the  metabolism  of  proteins  and  fats  as  well  as  of  carbohydrates. 
This  is  recognized  and  provided  for  to  some  extent  in  Allen's  treatment 
by  the  way  in  which  the  diet  is  cautiously  extended  after  the  preliminary 
fast  and  the  subsequent  trial  of  carbohydrate  foods.  I  heartily  welcome 
the  quantitative  regulation  of  the  food  supply  that  forms  a  necessary 
part  of  the  procedure,  for  it  is  an  important  means  of  controlling  the 
disease  which  I  have  been  advocating  for  some  years.  The  gradual 
addition  first  of  carbohydrate,  then  of  protein,  and  ultimately  of  fat, 
much  to  recommend  it,  but  the  way  in  which  the  addition  of  protein  i- 
entirely  governed  by  the  absence  or  presence  of  sugar  in  the  urine  aid 
the  final  fixing  of  the  protein  intake  by  an  empirical  standard  are  <  : 
to  criticism.  It  is  probable  that  more  satisfactory  and  permanent  results 
will  be  obtained  if  the  intake  of  protein  be  governed  by  a  determination 
of  the  nitrogenous  end-products  in  the  urine  and  the  diet  be  finally 
arranged  so  that  the  patient  is  in  a  state  of  nitrogenous  equilibrium. 
With  any  system  of  dieting  it  is  most  important  that  the  patient  should 
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be  educated  so  that  he  can  carry  out  his  subsequent  diet  scheme 
intelligently,  and  with  Allen's  plan  education  of  the  patient  is  one  of 
the  most  essential  factors  in  success.  It  is  therefore  necessary  that  the 
physician  should  be  as  well  acquainted  with  the  properties  and  dosage 
of  foods  as  he  is  with  drugs  and  be  able  to  prescribe  and  combine  them 
with  the  same  certainty.  The  effects  of  cooking  and  other  culinary 
manipulations  on  the  carbohydrate,  protein,  fat,  and  caloric  value  of 
various  food  materials  must  be  understood,  and  he  should  be  able  to 
change  the  diet  as  circumstances  and  season  demand  if  he  is  to  be  in  a 
position  to  instruct  his  patient  and  save  him  from  the  monotony  which 
is  the  cause  of  failure  in  so  many  systems  of  dieting.  When  using  the 
published  tables  for  working  out  a  diet  it  should  be  borne  in  mind  that 
most  of  them  are  based  upon  analyses  of  the  raw  foods,  and  that  while 
the  inedible  waste  is  included  in  some  figures  it  is  excluded  in  others. 
It  is  much  the  best  to  work  out  the  diet  for  foods  as  they  are  served 
at  table,  as  I  have  done  in  my  book  on  glycosuria.  Although  it  is 
yet  too  early  to  grow  unduly  enthusiastic  and  to  prophesy  that  Allen's 
method  will  replace  all  other  forms  of  treatment  for  diabetes,  there 
seems";  to  be  no  doubt  that,  intelligently  carried  out,  it  removes  the 
glycosuria  and  acidosis  quickly  and  surely  in  the  majority  of  instances, 
and  that  [it  affords  relief  in  many  cases  that  do  not  respond  to  other 
methods  of  treatment. 


CORRIGENDUM. 


The   note  .from  Dr.  Panoupoulos  (of  Athens)  on  a  "New  Treatment  of  Tuberculosis" 
(p.  61)  should  have  appeared  in  the  Proceedings  of  the  Electro-Therapeutical  Section. 


proceedings  of  the  1Ro\ml  Society  of  ADeMcine. 
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NOTES    ON    BOOKS. 

[The  purpose  of  these  "  Notes "  is  neither  to  praise  nor  to  blame,  but  merely  to  draw 
attention  to  some  of  tlie  new  books  and  new  editions  which  have  been  added  to  the 
Society's  Library. — Ed.] 

Mutual  Aid  :  a  Factor  of  Evolution.  By  P.  Kropotkin.  Pp.  x  +  240.  Price  Is.  net. 
London:  William  Heinemann,  1914. 

Since  the  outbreak  of  the  War  many  German  writers  have  excused  the  wholesale  destruc- 
tion of  the  lives  of  non-combatants  and  the  pillage  of  the  means  of  subsistence  of  the  civil 
populations  by  representing  them  as  unavoidable  consequences  of  the  "  struggle  for  existence," 
the  necessity  of  which  for  the  improvement  of  the  human  race  was  proved,  they  maintain, 
by  Darwin.  A  protest  against  such  an  abuse  of  Darwin's  terminology  appeared  in  the  Tunes, 
in  which  it  was  said  that  such  an  explanation  was  "  little  more  than  an  application  to 
philosophy  and  politics  of  ideas  taken  from  crude  popular  misconceptions  of  the  Darwinian 
theory"  (struggle  for  existence,  will  to  power,  survival  of  the  fittest,  "  superman,"  &c),  and 
that  "there  was  already  a  work  in  English  (of  which  this  is  a  reprint)  which  interprets 
biological  and  social  progress,  not  in  terms  of  overbearing  brute  force  and  cunning,  but 
in  terms  of  mutual  co-operation."  The  work  alluded  to  appeared  in  19u2,  having  for  its 
argument  the  idea  (which  is  beginning  to  be  recognized  by  biologists)  that  mutual  aid 
represents  an  important  and  progressive  element  in  evolution.  For  whereas  the  struggle  for 
life  is  characterized  by  the  exterior  war  of  the  species  against  adverse  conditions  of  Nature 
and  against  rival  species,  and  by  the  war  of  the  individual  within  the  species  for  the 
means  of  existence,  the  importance  in  evolution  of  the  latter  struggle  has  been  much 
exaggerated,  while  the  importance  of  sociability  and  social  instinct  (mutual  aid)  in  animals 
for  the  well-being  of  the  species  has  been  correspondingly  underrated.  And  though  the  applica- 
bility of  this  latter  factor  among  animals  is  nowadays  gaming  recognition,  tl 
the  same  factor  into  the  evolution  of  man  and  of  the  human  social  institutions  is  still  del 
By  an  array  of  facts  taken  from  the  life  of  animals  and  the  history  of  the  evolution  of  human 
society  the  author  proves  that  progress,  biological  and  social,  is  best  fostered,  not  by  brute 
force  or  cunning,  but  by  the  practice  of  mutual  co-operation  and  support. 

The    Commoner    Diseases:    their    Causes    and    Effects.     By    Dr.    Lsonhabi 

English   Translation  by  William   11.  "f.I>.     Illustrated;   pp.   xvi    •    424. 

Price  16s.  net.     Philadelphia  and  London  :  J.  B.  Lippincott  Co.,  1915. 

The  subject-matter  of  this  treatise  was  originally  delivered  in  the  form  i  I  it  the 

University  of  Marburg,  and  was  published  by  the  author  primarily  for  tl  oce  of  bis 

pupils,  with  the  added  hope  that  it  would  commend  itself  to  medical  practitioners.     The 
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favourable  recognition  with  which  the  work  was  received  suggested  an  English  translation,  in 
which  the  author's  text  has  been  followed  in  the  main  :  some  supplementary  matter  has  been 
added  and  a  few  minor  eliminations  have  been  made.  Whereas  in  the  ordinary  text-books 
discussion  is  limited  to  that  organ  which  is  specially  affected  in  each  of  the  diseases  selected 
for  consideration,  an  attempt  is  herein  made  to  emphasize  the  connexion  between  that  and 
the  other  organs  involved.  In  this  present  volume  only  the  more  common  and  important 
disorders  are  under  review,  the  author's  method  not  lending  itself  to  the  exposition  of  local 
affections,  with  which  it  is  proposed  to  deal  subsequently.  Commencing  with  diseases  of  the 
blood  and  vascular  system,  chapters  are  devoted  to  pulmonary  diseases,  diphtheria,  scarlatma 
and  tvphoid,  appendicitis,  tuberculosis,  sarcoma  and  carcinoma,  diseases  of  the  liver  and 
pancreas  Bright's  disease,  and  rickets.  The  post-mortem  appearances  of  all  the  organs 
involved 'in  each  disease  are  explained  and  demonstrated,  and  where  conflicting  opinions 
as  to  etiology  exist,  the  evidence  is  discussed  from  the  opposed  standpoints.  The  illustrations, 
400  in  number,  many  of  which  are  in  colour,  assist  in  the  understanding  of  the  author's 
teaching. 

War    Scbgeey.     By    Edmohd    Delorme.      Translated    by    H.    de    Meeic.     Illustrated; 
pp.  viii  +  248.     Price  5s.  net.     London  :  H.  K.  Lewis,  1915. 

In  order  to  avoid  the  excess  of  Operative  measures  which  has  been  seen  in  recent  wars,  the 
author  lays  stress  upon  the  almost  uniform  conservatism  of  present-day  surgery;  and,  in 
a  work  which  is  intended  for  beginners  and  for  those  who  have  had  no  experience  of  military 
surgery  he  adds  information  on  the  special  aspect  of  the  wounds  now  seen,  and  on  their 
complications  and  the  best  treatment  to  be  followed.  The  two  first  chapters  are  devoted  to 
a  description  of  weapons  and  projectiles,  and  illustrations  are  given  of  the  bullets  used  by 
each  of  the  combatant  nations,  which  are  supplemented  by  ballistic  data  concerning  them ; 
while  others  depict  the  changes  in  shape  which  occur  in  those  bullets  when  they  strike  bony 
tissue  and  the  fractures  which  are  produced  by  their  contact.  Succeeding  chapters  deal 
with  wounds  of  the  tissues  and  organs,  and,  in  due  order,  with  injuries  of  the  various 
regions  of  the  bodv,  that  on  amputation  commencing  with  the  statement  that  immediate 
amputation  is,  so  to  speak,  never  indicated  in  traumatism  by  bullets  :  it  is  only  admissible  in 
cases  of  confirmed  gangrene.  There  is  a  chapter  on  the  treatment  of  gunshot  wounds 
complicated  by  foreign  bodies,  and  another  on  general  complications,  which  term  includes 
tetanus,  gangrene,  localized  or  diffuse  infection  and  pyaemia. 

ALGERIA    MEDICA    AND    THERAPEUTICS  \    AN    INTRODUCTION    TO    THE    RATIONAL    TREATMENT    OF 

Disease  (Tenth  Edition,  revised  to  correspond  with  the  British  Pharmacopceia,  1914). 
Bv  J.  Mitchell  Bruce,  M.A.,  LL.D.(Hon.)Aberd.,  M.D.Lond.,  F.R.C. P.,  and  Walter 
LDilling,  M.B.,  Ch.B.Aberd.  Diagrams  ;  pp.  xii  +  645.  Price  6s.  6d.  net.  London, 
New  York,  &c.  :  Cassell  and  Co.,  Ltd.,  1915. 

The  publication  of  a  tenth  edition  of  this  well-known  manual  (the  first  issue  of  which 
appeared  as  long  ago  as  1884),  which  has  been  necessitated  by  the  numerous  innovations 
comprised  in  the  new  British  Pharmacopoeia,  has  provided  an  opportunity  to  incorporate  in 
it  the  manv  advances  which  have  been  made  in  pharmacology  and  therapeutics  during  recent 
vears  and' as  a  result  the  substance  of  the  work  has  been  almost  wholly  rewritten.  An 
entirely  new  section  on  Practical  Pharmacy  has  been  added ;  and  whereas  in  previous 
editions  the  arrangement  of  the  vegetable  and  animal  materia  medica  was  on  the  lines  of 
the  natural  order  to  which  those  drugs  belonged,  a  pharmacological  classification  has  been 
substituted,  concentrating  the  student's  attention  upon  the  actions  and  uses  of  medicine 
rather  than  upon  the  sources  and  crude  characters  of  drugs.  The  section  on  General 
Therapeutics,  which  from  its  earliest  appearance  has  been  the  chief  characteristic  of  this 
manual,  has  been  almost  entirely  rewritten  and  in  parts  considerably  extended  :  the  action 
and  uses  of  remedies  being  discussed,  not  under  the  headings  of  artificial  groups,  but  of  the 
physiological  systems  of  the  body  ^digestion,  respiration,  &c.). 


The  Psychoneuroses  and  their  Treatment  by  Psychotherapy.  Bv  Professor  J. 
Dejerine  and  Dr.  E.  Gadckler.  Authorized  Translation  by  Smith  Ely  Jelliffb, 
M.D.,  Ph.D.  Pp.  xii  +  395.  Price  18s.  net.  Philadelphia  and  London:  J.  B. 
Lippincott  Co.,  1915. 

Probably  no  language  is  so  well  adapted  as  the  French  to  the  description  of  psychological 
phenomena,  but  this  English  translation  brings  Dejerine's  work  and  views  before  a  much  wider 
circle  of  readers.  The  book  is  devoted  to  the  development  of  the  idea  that  there  is  a  definite 
and  important  group  of  affections  which  exhibit,  through  various  secondary  manifestations, 
a  primary  modification  of  the  moral  or  mental  state,  which  cannot  be  correlated  with 
known  anatomical  changes.  Such  are  the  psychoneuroses,  which  arc  discussed  by  the 
authors  from  the  analytical,  the  synthetic  and  the  therapeutic  points  of  view.  In  different 
chapters  are  considered  the  manifestations  of  functional  disorders  of  the  different  systems, 
beginning  with  the  digestive  system  and  ending  with  the  nervous  system.  Another  chapter 
is  devoted  to  neurasthenia  and  the  organic  conceptions  concerning  it.  More  than  100 
pages  are  taken  up  with  the  treatment  of  the  psychoneuroses,  based  on  the  general  under- 
standing that  psychotherapy,  using  the  term  in  its  widest  sense,  is  the  only  measure  suitable 
for  the  purpose.  Reference  must  be  made  to  the  book  itself  for  knowledge  of  the  numerous 
methods  by  which  this  end  can  be  attained. 

Medical  Applied  Anatomy  for  Students  and  Practitioners.  By  T.  B.  Johnston, 
M.B.,  Ch.B.  Illustrated;  pp.  xiv  +  436.  Price  7s.  6d.  net.  London:  A.  and  C. 
Black,  Ltd.,  1915. 

The  important  applications  of  anatomy  to  the  study  of  clinical  medicine  is  a  theme  which 
has  hitherto  received  but  little  attention  in  text-books;  the  author  has  therefore  sought  to 
cover  the  ground  by  reproducing  in  this  work  post-graduate  lectures  he  has  delivered  in 
Edinburgh  upon  the  subject,  and  expanding  them  in  order  to  render  his  teaching  more 
complete.  The  design  of  the  book  is  based  upon  the  method  of  treating  the  subject 
according  to  systems,  and  not  according  to  regions.  Thus  the  chapters,  of  which  there  are 
seven,  deal  with  the  nervous  system,  the  organs  of  special  sense,  the  digestive  system,  the 
vascular,  respiratory  and  genito-urinary  systems  respectively,  and  the  ductless  glands. 
Under  these  various  systems  the  cliuical  facts  in  relation  to  anatomy  are  discussed,  and 
that  relationship  explained.  Students,  however,  will  be  well  advised  to  peruse  the  preface 
first  with  care,  inasmuch  as  certain  information  is  contained  therein,  bearing  upon  the 
position  the  author  has  assumed  in  regard  to  the  use  of  the  Bale  terminology  in  the 
anatomical  descriptions  in  the  book.  The  B.N. A.  has  been  largely  but  not  entirely  adopted, 
and  a  glossary,  as  a  helpful  guide,  has  been  added  for  those  to  whom  the  new  nomenclature 
is  unfamiliar.  The  numerous  illustrations  are  a  distinguishing  feature  of  the  work,  and  have 
been  obtained  from  many  sources. 

Molecular  Association.  By  W.  E.  S.  Turner,  D.Sc.Loud.,  M.Sc.Birm.  Diagram-; 
pp.  viii  +  170.     Price  5s.     London  :    Longmans,  Green  and  Co.,  1915. 

The  object  of  the  new  series  of  monographs  on  inorganic  and  physical  chemistry,  in 
which  this  book  appears,  is  to  assist  two  classes  of  students:  those  reading  for  an  honours 
degree  and  those  undertaking  research.  Following  the  eleven  chapters  of  which  it  is 
composed  is  a  long  list  of  references  and  an  appendix  containing  a  summary  up  t'>  date 
of  the  various  investigations  of  molecular  complexity  of  dissolved  substances,  with  the 
concentrations  calculated  in  most  cases  in  terms  of  grammes  of  substai;  I  grammes 

of  solvent. 

X-rays:     How    to    Produce    and    Interpret    Tutor.      By    Habold    Mowat,    M.D.Ed. 

Illustrated;     pp.    xii   +   "204.      Price    8s.    Od.    net.      London:    Henry    Frowde    an.' 
Hodder  and  Stoughton,  1915. 
This  recent   addition  to  the  literature  of  radiology  does    not  aim   at  being  comprehen- 
sive', but  is  written  for  those  who  have  little  or  no  knowledge  of  this  special  subject.       I  he 


subject-matter  is  divided  into  two  parts— Part  I  :  "  The  Production,''  containing  respectively 
chapters  on  the  X-ray  tube,  sources  of  supply,  accessories,  localization  of  foreign  bodies, 
and  the  technique  of  examination  and  development;  Part  II:  "The  Interpretation," 
chapters  on  the  thorax,  digestive  tract,  urinary  system,  and  injuries  and  diseases  of  bones 
and  joints.  The  subject  of  X-ray  therapeutics,  being  beyond  the  scope  of  the  volume,  is 
not  touched  upon.  There  are  several  illustrations  and  plates  to  which  explanatory  notes 
are  appended,  and  also  an  index. 

Heredity  and  Environment  in  the  Development  of  Men.  By  Edwin  Grant  Conklin. 
With  96  illustrations  ;  pp.  xiv  +  533.  Price  8s.  6d.  net.  London  :  Humphrey  Milford  ; 
Princeton,  U.S.A.  :  Princeton  University  Press,  1915. 

As  the  author  remarks  in  his  preface,  "  The  origin  of  species  was  probably  the  greatest 
biological  problem  of  the  past  century  ;  the  origin  of  individuals  is  the  greatest  biological 
subject  of  the  present  one."  While  the  former  was  rather  of  theoretical  importance,  the 
latter  is  of  great  practical  importance  in  that  recent  experimental  studies  of  heredity  and 
development  have  claimed  possibilities  of  producing  a  better  breed  of  men.  This  book, 
which  is  the  published  form  of  the  "  Norman  W.  Harris  Lectures  for  1914,  at  North-western 
University,"  is  a  study  of  the  relative  effects  of  heredity  and  environment  on  the  develop- 
ment of  the  adult  individual.  Three-fifths  of  the  work  are  devoted  to  the  phenomena  and 
factors  of  development  from  the  germ-cell  and  to  the  cellular  basis  and  phenomena  of 
inheritance,  Mendelism  naturally  receiving  the  lion's  share  of  consideration.  The  vexed 
question  of  the  heredity  of  acquired  characters  is  carefully  discussed  and  the  definite 
conclusion  is  reached  that  "developed  characters,  whether  'acquired'  or  not,  are  never 
transmitted  by  heredity."  The  "advance  of  civilization  "  has  meant  only  improvement  of 
environment ;  but  neither  environment  nor  training  has  changed  the  hereditary  capacities 
of  man.  There  has  been  no  perceptible  improvement  in  human  heredity  within  modern 
times,  and  it  is  suggested  that  our  endeavour  should  be  to  obtain  by  selective  breeding,  not 
"  fewer  and  better  children,"  but  more  children  of  the  better  sort  and  fewer  of  the  worse 
variety.  "  After  the  fertilization  of  the  egg  the  hereditary  potencies  of  every  organism  are 
unalterably  fixed,  but  the  extrinsic  factors  remain  variable  and  may  be  controlled."  In  other 
words,  inherited  characters  may  be  modified  by  environment,  but  the  environmental  con- 
ditions— to  improve  the  race— must  be  repeated  for  every  individual.  "  Nature  and  nurture," 
to  use  Galton's  phrase,  are  the  two  agencies  which  produce  a  personality.  Every  action  is 
determined  by  present  conditions,  past  experience  and  heredity.  The  first  and  last  are  factors 
which  cannot  be  altered,  but  society  should  see  to  it  that  education  should  be  so  directed 
that  every  individual  can  make  the  most  of  himself.  Each  of  us  possesses  undeveloped 
potentialities.  Great  crises  always  discover  great  men,  whose  potentialities  would  have 
remained  latent  but  for  a  stimulus  to  awaken  them.  ••  What  is  needed  in  education  more 
than  anything  else  is  some  means  or  system  which  will  train  the  powers  of  self-discovery." 
Heredity  can  be  improved  by  (1)  preventing  reproduction  in  human  stocks  possessing  serious 
defects;  (2)  cultivating  pride  in  heredity  and  discouraging  infertility;  and  (3)  increasing 
opportunities  for  early  favourable  marriage.  Environment  can  be  improved  by  teaching  the 
young  how  to  strive  to  make  the  most  of  their  potentialities. 

Guide  to  and  Catalogue  of  Specimens  illustrating  the  Surgical  Anatomy  of  the 
Temporal  Bone  in  the  Museum  of  the  Royal  College  of  Surgeons  of  England. 
By  Arthur  H.  Cheatle.     Pp.  147.     Price  6d.     London  :  Adlard  and  Son,  1915. 

This  book  consists  of  a  Preface,  a  Guide  to  the  author's  collection,  and  a  Catalogue,  the 
specimens  being  arranged  and  described  in  four  series  or  groups.  The  preface  explaius  the 
nature  of  the  guide  and  catalogue,  and  calls  attention  to  the  pathological  series,  including 
(1)  Toynbee's  original  collection  ;  (2)  a  nucleus  for  a  modern  addition  to  the  latter,  and 
(3)  a  set  of  microscopical  sections,  all  of  which  are  separately  catalogued  in  the  Museum. 
The  Guide,  of  22  pp.,  is  in  the  form  of  an  index,  and  details  in  condensed  paragraphs  the 
information  afforded  by  a  study  of  |the  temporal  bone  under  headings,  commencing  with 


'•Antrum"  and  so  on  through  its  various  elements.  Under  "Types"  in  this  index  the 
principal  facts  capable  of  demonstration  by  a  study  of  the  hi-  or  tri-sected  temporal  bones  are 
given,  such  types  being  classified  according  to  the  interior — i.e.,  according  as  to  whether  cells 
do  or  do  not  extend  from  the  middle-ear  tract  into  the  surrounding  diploid  Appended  to  each 
reference  in  the  index  are  the  numbers  or  number  pertaining  to  the  specimens.  In  the 
catalogue,  Series  I  comprises  specimens  from  l'Oljto  367-1  numbered  on  the  decimal  system 
to  allow  of  additions  ;  these  are  the  bones  of  one  side  only,  arranged  according  to  age,  and 
ranging  through  the  pre-natal  periods — 5th,  6th,  7th  and  8th  months,  to  close  of  9th, 
and  from  birth  onwards  to  88  years.  No.  13  1  (two  days)  shows  dense  mastoid  diploe, 
a  possible  forerunner  of  the  persistent  dense  infantile  type.  No.  15-1  (six  days)  shows  a 
diploetic  mastoid,  the  type  that  may  persist  as  the  diploi'tic  infantile  type.  A  model  of 
a  six-months  embryo  auditory  apparatus  presented  by  Mr.  G.  J.  Jenkin.-,  F.R.C.S., 
is  here  included.  Series  II  consists  of  single  specimens  arranged  "  according  to  types  of 
interior.'"  Nos.  36S-1  to  407-1.  inclusive,  are  acelluiar  or  infantile  types ;  408-1  to  503*1  inclusive 
are  cellular  types.  Series  III  contains  double  specimens — i.e.,  right  and  left  bones,  arranged 
according  to  age  and  sex,  504-1  to  592-1  being  males;  593-01  to  650-l,  females,  all 
inclusive.  The  numbers  rise  pari  passu  with  the  age  of  the  subjects,  the  males  ranging  from 
2  months  to  82  years,  and  the  females  from  3  months  to  89  years.  Through  all  these  series 
a  description  of  the  salient  features  of  the  specimens  is  given,  and  where  asymmetry  exists 
between  right  and  left  bones,  the  points  at  variance  are  signalized.  Series  IV  is  a  mis- 
cellaneous group  of  dissections  of  the  temporal  bone  at  various  ages,  displaying  the  descriptive 
and  surgical  anatomy.  Some  of  the  anatomical  specimens  have  been  contributed  to  the 
author's  collection  by  the  late  Dr.  Balmanno  Squire.  The  series  concludes  with  four 
dissections  by  Mr.  C.  Ernest  West.  F.R.C.S. .  three  showing  the  surgical  anatomy  of  the 
operations  upon  the  vestibule,  and  one  the  operation  for  translabyrinthine  drainage  of 
the  basal  meninges. 

Religio  Medici  Modereni  :  being  the  Beliefs  and  Opinions  of  an  Old  Medicine  Man. 
By  "Neo  Kama,"  M.D.  Pp.  iv  +  US.  Price  2s.  6d.  London  :  John  Bale,  Sons 
and  Danielsson,  Ltd.,  1915. 

In  this  book  the  author  sets  out  with  the  object  of  giving  expression  to  his  personal 
beliefs  and  thoughts  on  matters  of  religion  and  philosophy,  based  on  his  own  experience  of 
life.  He  defines  his  .religion  as  embracing  in  a  broad,  pantheistic  sense  the  relations  of  man 
with  his  fellow-man,  and  the  whole  cosmos  of  which  he  is  a  part ;  also  the  past,  the  present, 
and  the  future.  "  Dr.  Neo  Kama  "  makes  no  claim  to  represent  the  views  of  even  a  minority 
of  his  professional  brethren.  While  denouncing  dogmas  and  repudiating  any  notion  of 
finality,  he  himself  makes  a  decidedly  dogmatic  statement  defining  some  of  the  properties 
of  a  hypothetical  living  essence,  which  he  names  "  Bion."  This  is  practically  the  revival  in 
a  new  form  of  the  theory  of  vitalism.     Reference  to  some  of  the  headii:  ons — e.g., 

Divine   Intelligence,  Religion   and    Sex,  Superstitions,   and  Death,  sufficiently  iudicate 
scope  of   the   subject   matter.*   In  Part  II   there  is  a  more   general  discussion  on    pi 
aspirations   and   rewards,   on  ambition,  and  morality.      The  author  is  of  opinion  that  the 
•e   of   rational   religion   and  morality  is  centred  in  the  British  sentiment,  -'Play  the 
game  squarely  and  fairly,  and  fear  naught."     The  book,  which  c-  • 

many  straight  and  refreshing  opinions,  with,  however,  little  scientific  reasoning  or  argument 
to  support  them :  it  does  not  lend  itself  readily  to  analysis. 

The  Hkalth  of  the  Child:    a  Manual  for  Mothers  UJD  Bj  ".  Hii.m  -heim, 

M.D..  B.Ch.Oxon.     With  an  Introductiou  by  George  Still.  M.A.,  M.D. 

Cantab.,    F.R.C.  P.Lond.      Illustrated;    pp.     x  i  i  —  111.  Price                        London: 
.Methuen  and  Co..  Ltd.,  1915. 

In  an  introduction  to  this  book  Dr.   G.   P.  Still  says  that  "to  the  rearing  of  a  healthy 
child  there   needs   no  complex  system  of  theory,    but  only  the  knowledge  and  pi 
simple  rules  of  health."     The  description  and  application  of  these  rules  of  health  form  the 
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purpose  of  this  work,  which  is  addressed  to  mothers  and  nurses.  After  a  brief  account  of 
the  growth  and  development  of  a  child  the  maternal  conditions  bearing  on  the  health  of  the 
infant  before  birth  are  described.  Then  follow  practical  instructions  as  to  the  food  and  feeding 
of  the  child,  the  hygiene  of  the  nursery,  the  sick  child,  and  the  training  of  the  young. 

Ah  Index  of  Prognosis  and  End-results  of  Treatment.  By  Various  Writers.  Edited 
by  A.  Rendle  Short,  M.D.,  B.S.,  B.Sc,  F.R.C.S.  Pp.  viii  +  370.  Price  £1  Is. 
Bristol:    John  Wright  and  Sons,  Ltd.,  1915. 

This  volume  has  been  designed  as  a  companion  to  the  -i  Index  of  Treatment :'  and  "  Index 
of  Differential  Diagnosis,"  issued  by  the  same  publishers.  Its  principal  aims,  epitomized,  are  : 
(1)  "  To  set  forth  the  results,  and  particularly  the  end-results,  of  various  methods  of  treatment, 
in  such  form  as  will  enable  the  practitioner  to  obtain  a  fair,  unbiased,  reasoned  opinion  as 
to  the  prospects  of  securing  for  his  patient  permanent  relief,  and  the  risks  of  such  treatment ; 
and  (2)  to  furnish  data  by  means  of  which,  apart  from  the  question  of  treatment,  one  may 
seek  to  arrive  at  an  accurate  forecast  of  what  will  probably  happen  to  the  individual  patient." 
The  sections  on  general  surgery  have  been  contributed  by  the  editor,  and  the  various  other 
sections,  such  as  those  on  ansestheties,  diseases  of  the  blood,  syphilis  and  gonorrhoea,  diseases 
of  the  lungs  and  pleura,  skin  diseases,  appendicitis,  rheumatic  diseases,  &c,  have  respectively 
been  placed  in  the  hands  of  twenty-three  contributors,  selected  for  the  purpose.  The  grouud 
covered  by  the  book,  as  the  title  suggests,  relates  mostly  to  prognosis,  but  naturally  much 
information,  purely  clinical,  is  given  of  various  types  of  disease.  To  facilitate  reference 
a  supplementary  index  is  added. 

A  Handbook  of  Fevers.  By  J.  Campbell  McClure,  M.D.Glas.  With  charts; 
pp.  viii  —  470.     Price  8s.  6d.     London:    Shaw  and  Sons,  1914. 

This  book  is  divided  into  three  sections — namely,  fevers  of  known  bacteriology,  those  of 
uncertain  bacteriology,  and  acute  diseases,  such  as  beriberi  and  pellagra,  attributed  to  a  diet 
consisting  largely  of  certain  cereals.  Detailed  descriptions  of  the  pathological  anatomy  of 
the  various  diseases  have  been  omitted  purposely,  and  only  such  points  in  epidemiology  and 
bacteriology  dealt  with  as  seemed  to  be  absolutely  essential.  Tropical  diseases  have  also  been 
excluded,  save  those  which  might  be  met  with  in  the  course  of  practice  in  this  country, 
among  these  beriberi  and  pellagra  may  be  mentioned,  the  former  because  it  is  fairly  frequently 
seen  in  our  larger  seaport  towns,  and  the  latter  because,  as  the  author  believes,  it  seems  likely 
that  in  the  next  few  years  a  considerable  number  of  cases  will  be  discovered  in  Great  Britain. 
The  fact  that  in  America  the  disease  is  now  known  to  be  very  prevalent  lends  support  to  this 
view.  With  regard  to  beriberi,  the  author  maintains  that  the  disease  is  due  to  infection  by 
a  specific  germ  conveyed  to  man  by  some  intermediary  of  the  nature  of  the  louse  or  bug,  and 
that  the  rice  theory  is  untenable. 

Diseases  of  the  Arteries,  including  Angina  Pectoris.  In  Two  Volumes.  By  Sir 
Clifford  Allbutt,  K.C.B.,  M.D.,  F.R.C.P..  F.R.S.  Vol.  I,  pp.  xi  +  534  ;  Vol.  II, 
pp.  vi  —  559.     Price  30s.,  two  volumes.     London  :  Macmillan  and  Co.,  Ltd.,  1915. 

This  monograph  on  arterial  disease  is  the  author's  latest  contribution  to  medical 
literature.  Ready  for  publication  nine  months  ago,  the  catastrophe  of  the  War,  however, 
rendered  a  delay  expedient  in  issuing  it.  The  subject-matter  is  divided  into  two  parts  — 
namely,  arterio-sclerosis  and  aortitis  (with  aDgina  pectoris)  respectively.  The  first  volume 
and  part  of  the  second  are  devoted  to  arterio-sclerosis,  the  two  other  subjects  completing 
the  second  volume.  The  whole  work  forms  largely  a  commentary  upon  and  critical  survey 
of  the  many  divergent  views  now  extant  in  regard  to  arterial  disease.  The  old  saying  that 
"  a  man  is  as  old  as  his  arteries  "  is  only  true  in  part,  and  the  author  expresses  his  disagree- 
ment with  the  formal  adoption  of  "senile  arterio-sclerosis"  as  a  name  favoured  by  Jores 
and  others.  In  regard  to  many  controversial  points,  original  views  are  expressed  by  the 
author.     We  could  have  wished  that  the  publisher  had  used  his  machine  to  cut  the  leaves. 


Applied  Immunology:    the   Practical  Application   of  Sf.ra   and  Bacterins   Pbophy- 

LACTICALLY,    DlAGNOSTICALLY    AND    THERAPEUTICALLY.       With    ail    Appendix  On   Serum 

Treatment  of  Hemorrhage,  Organotherapy,  aud  Chemotherapy.     By  B.  A.  Thomas 

A.M.,    M.D.,    and    R.    H.    Ivy,    M.D.,    D.D.S.       With    illustrations    and    charts; 

pp.  xv   +   359.      Price    16s.      Philadelphia    and    London  :    J.     B.    Lippiucott    Co., 

1915. 
The  aim  of  the  authors  of  this  volume  has  been  to  present  in  a  simple  and  concise  form 
the  practical  aspects  of  immunity,  and  they  have  purposely  omitted  most  of  the  experimental 
and  purely  theoretical  matter.  The  book  consists  practically  of  descriptions  of  serum 
reactions  which  are  employed  in  various  infections,  and  of  methods  of  diagnosis  by  the 
exhibition  of  specific  toxic  material  either  injected  into  the  body  or  applied  to  the  skin, 
together  with  some  account  of  the  results  to  be  obtained  with  serum  and  vaccine  therapy. 
The  blood  tests  to  which  most  attention  is  directed,  are  the  Wassermann  reaction  and  the 
opsonic  index.  In  both  cases  complete  details  for  the  performance  of  the  tests  are  given. 
In  regard  to  the  Wassermann  reaction,  the  method  described  is  one  of  the  "original" 
methods,  and  hardly  any  mention  is  made  of  the  modifications  which  are  in  common  use. 
The  chapter  on  vaccine  therapy  is  illustrated  with  many  charts  showing  the  effect  of  the 
vaccines  on  the  temperature  and  on  the  opsonic  index.  There  is  in  addition  an  appendix 
dealing  shortly  with  the  serum  treatment  of  ha?morrhage  and  organotherapy,  and  at  some 
length  with  the  administration  of  salvarsan  and  neo-salvarsan.  The  technique  of  the 
injection  of  these  drugs  is  given  in  minute  detail,  and  Swift  and  Ellis's  method  of  intraspinal 
injection  of  salvarsanized  serum  is  described  fully  with  many  illustrations. 

International  Clinics  :  a  Quarterly  of  Illustrated  Clinical  Lectures  and  Especially 
Prepared  Original  Articles.  Edited  by  Henry  W.  Cattell,  A.M.,  M.D.Philad., 
U.S.A.  With  the  Collaboration  of  Chas.  H.  Mayo,  M.D.Rochester,  and  others. 
Vol.  II,  Twenty-fifth  Series,  1915.  Illustrated ;  pp.  x  +  312.  Only  sold  in  complete 
sets  of  four  vols.,  price  35s.  net  per  year.  Philadelphia  and  London  :  J.  B. 
Lippincott  Co.,  1915. 

This  volume  contains  twenty-two  articles  by  physicians  and  surgeons  in  the  United  States 
of  America,  one  by  an  Associate  Professor  in  Toronto  University  and  one  by  a  privat-docent 
at  Geneva.  The  words  in  the  title  "  by  leadirjg  members  of  the  medical  profession 
throughout  the  world'"  is,  at  the  present  time,  therefore,  somewhat  misleading.  This  does 
not,  however,  detract  from  its  interest.  The  articles  are  arranged  under  the  following 
heads:  Diagnosis  and  Treatment,  Paediatrics,  Medicine,  Surgery.  They  are  all  dealt  with, 
as  usual,  in  a  practical  way.  As  they  are  so  numerous  it  is  impossible  to  give  a  general 
account  of  them.  The  description  of  Dr.  Albee's  Orthopaedic  Clinic  in  New  York,  though 
dealing  with  matters  now  generally  known,  is  useful  as  a  synopsis  of  his  methods. 

Ni-rsing  and  Care  of  the  Nervous  and  the  Insane.  By  Charles  K.  Mills,  M.D. 
Third  Edition,  revised  by  the  Author,  assisted  by  N.  S.  Yawgeb,  M.D.  Pp.  142. 
Price  5s.     Philadelphia  and  London  :  J.  B.  Lippincott  Co.,  1915. 

This  is  a  book  exclusively  for  neurological  nurses.     The  first  chapter  deals  with  gi 
subjects,  such  as  the  management  of  epileptic  and  hysterical  patients,  insomnia,  diet,  and  bo 
forth.     The  next  three  chapters  deal  with  massage,  hydrotherapy  and  electrical  treats 
fairly  fully.     We  find,  however,  no  reference  to  electrical  massage.     The  fifth  chapter  is  an 
epitome  of  nursing  and  care  of  the  insane. 

r-BOOK  or  Forensic  Medicine  and  Toxicology.  By  R.  J.  M.  Buchanan,  M.D., 
F.R.C.P.Lond.  Eighth  edition,  revised  and  enlarged.  Illustrated;  pp.  117. 
Price  7s.  Gd.      Edinburgh  :    E.  and  S.  Livingstone,  1915. 

This  is  the  eighth  edition  of  the  forensic  medicine  section  of  Husband's  "  Students'  Hand- 
book of  Forensic  Medicine,  Toxicology,   and  Public  Health,"  which  is  now  issued  in  two 
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volumes  Dr  Buchanan  has  clearly  been  at  pains  to  conserve  as  much  of  the  original  as 
possible  '  both  as  regards  general  arrangement  and  detailed  descriptions.  The  subjects  dealt 
with  include  medical  evidence,  modes  of  dying,  including  sudden  death,  homicide  and  yvounds, 
deaths  from  violence,  questions  relating  to  sex,  mental  unsoundness,  and  toxicology.  The  scope 
of  treatment  is  scarcely  sufficient  for  purposes  of  reference,  but  tbe  book  may  be  useful  to 
students  entering  for  examinations. 

An  Index  of  Treatment.     By  Various  Writers.     Edited  by  Robert  Hutchison,  M.D.. 

FRCP     and  James  Sherren,  F.R.C.S.      Seventh  Edition,  revised  and  enlarged. 

Illustrated;   pp.  xvi   +   1143.      Price   21s.     Bristol:    John  Wright   and   Sons,    Ltd., 

1915. 
In  this  new  edition  of  the  "Index  of  Treatment'-  all  the  articles  have  been  thoroughly 
revised  -nd  in  many  cases  rewritten.  Moreover,  additional  matter  has  been  incorporated  by 
articles  upon  sterility,  radium  therapy,  and  the  psychoneuroses.  A  cbange  is  noticeable 
upon  the  title-page,  Mr.  James  Sherren  having  undertaken  the  duties  of  the  surgical 
editorship  in  the  place  of  Mr.  H.  S.  Collier. 

John   Shaw   Billings.     By   Fielding    H.    Garrison,    M.D.     Illustrated ;  pp.    v   +  432. 
Price  10s.  6d.  net.     New  York  and  London  :  G.  P.  Putnam's  Sons,  1915. 

Dr  J  S  Billings  was  for  many  years  the  great  representative  of  medical  science  in  the 
United  States  of  America,  and  we  here  have  an  excellent  account  of  his  life  and  works.  He  was 
Demonstrator  of  Anatomy  in  tbe  Medical  College  of  Ohio  when  tbe  American  Civil  War  broke 
out  •  be  joined  the  Medical  Service  of  the  Army  of  the  North  in  1862,  at  the  age  of  24,  and 
was' with  Grant's  Army  for  something  more  than  two  years.  His  life  during  this  period 
is  well  described  in  numerous  letters  to  his  wife  and  in  extracts  from  his  notebook.  He 
was  a  clever  surgeon,  and  did  excision  of  the  ankle  for  the  first  time  in  the  war.  But 
his  fame  rests  rather  upon  his  extraordinary  powers  of  organization  than  upon  his  skill 
as  physician  or  surgeon.  After  leaving  the  army,  he  was  attached  to  the  Surgeon- 
General's  Department  in  New  York,  and  did  work  of  the  most  varied  kind  over  a  period 
of  thirty  years  During  this  time  he  planned  Johns  Hopkins  Hospital,  assisted  in  the  publica- 
tion of  the  "  Medical  and  Surgical  History  of  the  War,"  published  the  "Index  Catalogue  of 
the  Surgeon-General's  Library,"  inaugurated  the  "  Index  Medicus,"  and  laboured  incessantly 
in  connexion  with  hygiene  and  statistics.  In  the  last  eighteen  years  of  his  life  he  was 
Superintendent-in-Chief  of  the  New  York  Public  Library.  Dr.  Billings  was  often  in  Europe. 
He  was  a  prominent  figure  at  the  International  Medical  Congress  in  London  in  1881,  and 
gave  an  address  on  "Our  Medical  Literature"  ;  and  in  1886  he  delivered  the  Address  m 
Medicine  before  the  Annual  Meeting  of  the  British  Medical  Association.  He  was  an  Honorary 
Fellow  of  the  Royal  Society  of  Medicine,  having  been  elected  by  tbe  Royal  Medical  and 
Chirurgical  Society  in  1887.  The  author  points  out  that  some  of  the  finest  tributes  to 
Billings  after  his  death,  which  took  place  on  March  11,  1913,  came  from  England  ;  and  one, 
by  the  Secretary  of  the  Royal  Society  of  Medicine,  is  quoted  in  full  from  the  obituary  notice 
in  the  British  Medical  Journal. 
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NOTES     ON    BOOKS. 

[The  purpose  of  these  ''Notes"  is  neither  to  praise  nor  to  blame,  but  merely  to  draw 
attention  to  some  of  the  new  books  and  new  editions  which  have  been  added  to  tlie 
Society's  Library. — Ed.] 

Post-mortem  Methods.  By  J.  Martin  Beattie,  M.A..  M.D.  Illustrated;  pp.  viii  +  231. 
Price  10s.  6d.     London  :  Cambridge  University  Press,  1915. 

The  Cambridge  University  Press  are  issuing  a  series  of  volumes  dealing  with  the  various 
subjects  connected  with  public  health,  and  this  book  is  the  third  which  has,  so  far,  been 
published.  The  scope  of  the  book  is  comprised  in  the  answer  to  the  question,  "  How  to  make 
a  post-mortem."  Post-mortem  examinations  are  not  common  incidents  in  the  work  of 
practitioners ;  nevertheless,  at  any  time  such  a  duty  may  be  demanded  at  a  coroner's  court 
and  much  may  depend  upon  the  efficient  manner  in  which  the  examination  has  been 
•conducted,  and  upon  the  report  which  it  entails.  The  book  is  essentially  one  of  methods ; 
the  author's  intention  is  that  it  should  be  used  in  conjunction  with  text-books  dealing  with 
pathology  and  bacteriology,  and  not  that  it  should  replace  any  of  these.  Consequently 
bacteriological  facts  and  details  of  morbid  anatomy  and  morbid  histology  are  only 
briefly  referred  to,  and  only  so  far  as  is  necessary  to  the  purposes  of  the  work.  Some 
advice  is  given  with  respect  to  performing  post-mortem  examinations  in  private  ho; 
Incidentally  we  note  that  the  author  prefers  to  do  post-mortems  without  the  protection  of 
rubber  gloves,  except  in  extremely  foetid  cases.  He  believes  that  little  risk  is  thus  incurred, 
provided  that  the  skin  of  the  hands  is  unbroken,  and  that  free  washing  in  water  is  practised, 
and  that  no  blood  or  secretion  is  allowed  to  dry  on  the  hands.  He  holds,  moreover,  that  the 
gloves  may  become  an  actual  source  of  danger.  The  illustrations,  in  the  text,  depict  the 
instruments  required  in  post-mortem  work,  the  incisions  necessary  in  the  course  of  it, 
and  other  details. 

The  Medical  Annual  Synoptical  Index  to  Remedies  and  Diseases.  For  the  ten 
years  1905  to  1914.  Pp.  xi  +  407.  Price  8s.  6d.  net.  Bristol:  John  Wright  and 
Sons,  Ltd.,  1915. 

This  work  is  practically  an  index  to  medical  literature  from  the  year  1905  to  1914 
inclusive,  being  based  upon  the  Medical  Annual.  Under  the  various  headings  the  references 
are  to  the  respective  volumes  of  the  Annual,  in  which  the  information  required  will 
be  found.  But  this  volume,  apart  from  its  reference  character,  is  a  source  of  information 
itself,  inasmuch  as  in  many  instances  a  resume  is  added  of  suggestions  for  treatment, 
inclusive  of  special  formula?,  which  may  happen,  at  once,  to  supply  the  want  of  which 
the   reader   is   in    search.     A   list   of   drugs   is   added,    giving   the  doses    in    imperial   and 
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metrical  measures,  in  accord  with  the  "British  Pharmacopoeia,"  1914,  and  the  alterations 
introduced  into  this  new  issue  are  indicated.  Some  notes  are  also  given  upon  the 
metrical  method  of  prescribing. 

Practical  Organic  and  Biochemistry.  By  E.  H.  A.  Plimmer.  Illustrated  ;  pp.  xii  + 
635.  Pricel2s.6d.net.  London  :  Longmans,  Green  and  Co.,  1915. 
This  book  is  an  extension  of  the  design  of  the  author's  former  work,  "  Practical  Physiological 
Chemistry  "  The  basis  of  the  book  is  organic  chemistry,  and  since  the  subject  is  also  treated 
from  the  botanical  side,  the  title  "Physiological  Chemistry-  has  been  dropped  and  that  of 
"Bio  chemistry  -  substituted  for  it.  Included  under  the  new  design  are  sections  upon  organic 
chemistry  and  organic  substances  found  in  plants,  together  with  methods  used  in  more 
advanced  work.  The  volume  represents  the  teaching  in  physiological  chemistry  at  University 
College,  London. 

Refraction  :  How    to    Refract,    including    Sections    on    Optics,    Retinoscopy,    the 

Fitting   of  Spectacles  and   Eyeglasses,   &c.     Fifth   revised   edition.     By  James 

Thorington,  A.M.,  M.D.     Illustrated ;  pp.  xviii  +  324.     Price7s.6d.net.     London  r 

William  Heinemann,  1915. 

This  new  edition  of  the  author's  book  has  been  brought  well  up  to  date  and  thoroughly 

revised      Forty-two  new  illustrations  have  been   incorporated,  while   several,    regarded   as- 

obsolete,   have   been   withdrawn.     The  appendix  of  the  last  edition  has  been  included  in 

the   text      The    author,    with  some   satisfaction,   intimates   in  the  preface   that   a   request 

for   an  edition  of  his  work  for  the  benefit  of  Chinese  practitioners  has  been  received,  aDd 

is  now  in  course  of  translation  and  preparation.     This  is  an  honour  which  seldom,  if  ever, 

falls  to  the  lot  of  an  ophthalmological  book  in  any  language.     It  shows  the  advance  of  ideas 

in  the  Celestial  Empire,  and  suggests  the  field  that  is  open  for  the  benefit  of  the  Chinese  by 

the   adoption  of  the  modern  triumphs  of  science.     Practically,  it  may  be  said  that  every 

"  refractionist "  has  his  own  method  of  working  his  cases  of  refraction  ;  naturally,  therefore, 

in  certain  particulars  differences  of  opinion  will  be  found  to  prevail  in  regard  to  the  teaching 

laid  down  by  the  author.     But  if  the  results,  though  arrived  at  by  a  different  route,  are  the- 

same,  it  scarcely  matters  for  the  patient. 

Principles  of  General  Physiology.  By  William  Maddock  Bayliss,  M.A.,  D.Sc, 
F.R.S.,&c.  Illustrated  ;  pp.  xx  +  850.  Price21s.net.  London  :  Longmans,  Green 
and  Co.,  1915. 
The  late  Professor  Huxley  answered  the  question,  "What  are  the  range  and  position 
of  physiological  science  as  a  branch  of  knowledge,  and  what  is  its  value  as  a  means  of 
mental  discipline?"  by  replying,  "Its  subject-matter  is  a  large  moiety  of  the  universe- 
its  position  is  midway  between  the  physico-chemical  and  the  social  sciences  ;  its  value 
as  a  branch  of  discipline  is  partly  that  which  it  has  in  common  with  all  sciences— the 
training  and  strengthening  of  common-sense.  ...  the  great  exercise  which  it  affords 
to  the  faculties  of  observation  and  comparison,  and,  I  may  add,  the  exactness  of  knowledge 
which  it  requires  of  those  among  its  votaries  who  desire  to  extend  its  boundaries."  And  this 
book  is  an  example  of  the  fulfilment  of  that  conviction.  If  Huxley  were  to  be  alive  in  the 
present  day,  we  may  well  believe  that  he  would  be  astounded  at  the  advances  that  his- 
favourite  science  had  made  since  his  time.  But  how  much  he  would  be  interested  to  read 
the  bibliography  which  accompanies  this  book.  It  occupies  no  fewer  than  eighty  pages, 
in  which  are  included  references  to  subjects  of  which  he  could  scarcely  have  dreamed. 
The  author's  work  has  been  designed  upon  a  comprehensive  scale,  it  discusses  widely  and 
deeply  the  abstruse  problems  of  physiological  science  :  its  purposes,  therefore,  will  be  to 
serve  the  advanced  physiologist  rather  than  the  ordinary  student.  Interspersed  in  the 
text  are  many  portraits  of  distinguished  scientists,  reference  to  whose  work  is  made,  such 
as  Van't  Hoff,  Paul  Ehrlich,  Descartes,  Michael  Faraday,  Moritz  Traube,  Pfeffer,  Svante 
Arrhenius.     The  volume  is  copiously  illustrated,  and  there  is  a  full  index. 
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Emergencies  in  Medical  Practice  :  the  Pathology  and  Treatment  of  Morbid 
Conditions  that  may  suddenly  Endanger  Life.  By  Sanitaetsrat  Dr.  Richard 
Lenzmann.  Translated  from  the  third  edition  by  Ronald  E.  S.  Krohn,  M.D.Lond. 
Pp.  xv  +  577.     Price  21s.  net.     London  :  John  Bale,  Sons  and  Danielsson,  Ltd.,  1915. 

This  work  treats  of  the  sudden  and  serious  emergencies  which  occur  in  general  practice, 
their  diagnosis,  prognosis,  and  treatment.  The  causes  of  sudden  loss  of  consciousness  are 
grouped  under  sixteen  headings.  The  various  degrees  in  the  loss  of  consciousness  are  repre- 
sented by  somnolence,  sopor,  stupor,  and  coma,  with  loss  of  pupillary,  corneal,  and  tendon 
reflexes.  Heat-stroke  is  differentiated  from  sunstroke  ;  the  former  occurs  during  strenuous 
muscular  exercise  when  the  conditions  are  unfavourable  to  the  loss  of  heat ;  sunstroke  is  due 
to  the  direct  action  of  the  sun  on  the  uncovered  head  and  neck.  In  regard  to  diabetes,  it  is 
pointed  out  that,  in  the  severe  form,  the  sudden  withdrawal  of  carbohydrates  may  precipitate 
an  attack  of  coma.  They  should  not  be  withdrawn  if  the  urine  contains  aceto-acetic  acid  and 
acetone.  Rose's  law  is  quoted  to  the  effect  that  the  more  rapidly  tetanus  supervenes  on  a 
trauma,  the  worse  is  the  prognosis.  Among  the  emergencies  caused  by  disease  of  the  respira- 
tory organs  the  following  are  considered  :  epistaxis,  hemorrhage  into  the  nasopharynx,  haemo- 
ptysis, diseases  causing  narrowing  or  occlusion  of  the  respiratory  tract,  and  diseases  of  the 
lung — e.g.,  oedema,  pneumothorax.  Among  circulatory  emergencies,  cardiac  asthma,  angina 
pectoris,  and  pericarditis  are  dealt  with.  The  emergencies  arising  from  diseases  of  the 
digestive  tract  are  discussed  at  length.  They  include :  hemorrhage  from  the  oesophagus, 
stomach,  or  bowel,  sudden  severe  diarrhoea  or  vomiting,  intestinal  obstruction,  acute  peri- 
tonitis, and  acute  diseases  of  the  pancreas.  Of  the  emergencies  associated  with  disease  of 
the  genito-urinary  system,  the  writer  deals  with  hemorrhages  from  the  kidney,  bladder,  and 
urethra,  retention  of  urine,  suppression  of  urine,  and  uraemia.  Those  associated  with  preg- 
nancy, labour,  and  childbed  are  fully  set  forth.  Finally  there  is  a  section  on  poisons  and  a 
chapter  on  "  Serum  Sickness,"  in  which  the  subject  of  anaphylaxis  and  its  practical  bearings 
are  fully  gone  into.     The  book  has  been  translated  into  Spanish,  Italian,  and  Russian. 

The  Body  in  Health.  By  M.  V.  O'Shea  and  J.  H.  Kellogg.  Pp.  viii  +  324.  Price 
3s.  6d.     New  York  :  The  Macmillan  Co.,  1915. 

This  is  one  of  a  "Health  Series  of  Physiology  and  Hygiene,"  adapted  for  elementary 
schools,  the  object  being  to  awaken  in  the  young  a  desire  to  live  in  a  way  calculated  to 
promote  health.  The  book  is  freely  illustrated  with  diagrams  and  photographs.  At  the  end 
of  each  chapter  a  number  of  practical  questions  are  appended.  The  following  are  instances  : 
Why  will  a  man  in  an  athletic  team  be  instantly  dismissed  if  he  is  caught  indulging  in 
alcoholic  drinks  ?  Is  there  any  law  in  your  community  which  forbids  people  under  a  certain 
age  to  use  tobacco?  Ought  there  to  be  such  a  law?  Why?  Have  you  been  vaccinated? 
What  good  does  vaccination  do  ?  May  a  person  carry  the  germs  of  diphtheria  even  if  he 
i9  not  sick  himself?  Give  arguments  for  and  against  the  statement:  "It  is  the  duty  of 
everyone  to  keep  well."  Should  not  every  person  be  free  to  catch  a  germ  disease  if  he  wished 
to  do  so?  Why?  Are  pain  sensations  useful  to  the  body?  Explain.  Why  is  the  natural 
taste  a  sentinel  ? 

Handbook  of  Physiology.  By  W.  D.  Halliburton,  M.D.,  LL.D.,  F.R.C.P.,  F.R.S. 
Twelfth  edition  ;  pp.  xvii  +  924.     Price  15s.  net.     London  :  John  Murray,  1915. 

This  is  the  twelfth  edition  of  Professor  Halliburton's  handbook,  and  the  twenty-fifth  of 
Kirkes's  "  Physiology."  The  work  has  thus  been  in  the  hands  of  the  medical  student  for 
something  like  half  a  century.  The  present  volume  contains  the  most  important  recent 
additions  to  physiology.  A  few  of  these  may  be  mentioned.  Sir  E.  A.  Schafer  has  succeeded 
in  demonstrating  that  the  fine  fibrillar  network  observed  in  dead  white  corpuscles  is  not  an 
artefact,  inasmuch  as  it  can  be  seen  in  the  living  cells  also.  By  means  of  the  electro-cardio- 
gram Miss  Buchanan  has  found  that  the  pulse-rate  of  the  mouse  is  700  per  minute.  The 
rate  at  which  a  nerve-impulse  travels  along  a  nerve  is  not  30  metres  a  second,  as  was  once 
thought,  but  120,  a  fact  favouring  the  view  that  the  knee-jerk  is  a  true  reflex  phenomenon. 
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The  author  does  not  think  that  the  view  of  Weismann  as  to  the  non-transmissibility  of 
acquired  characters  can  be  regarded  as  finally  settled.  A  chapter  is  devoted  to  the  important 
subject  of  physical  chemistry  and  its  bearings  on  physiology.  This  includes  a  consideration 
of  ions  diffusion,  filtration,  dialysis,  osmotic  pressure,  and  surface  tension.  The  glomerular 
flow  in  the  kidneys  is  regarded  as  a  process  of  filtration  rather  than  a  true  secretory  process. 

The  Inequality  of  Human  Races.  By  Arthur  de  Gobineau.  Translated  by  Adrian 
Collins,  M.A.  Introduction  by  Dr.  Oscar  Levy.  Pp.  xiv  +  218.  Price  5s. 
London :  William  Heinemann,  1915. 

Owing  to  much  recent  discussion  regarding  Nietzsche  and  Gobineau  the  present  transla- 
tion of  Gobineau's  famous  work  must  be  of  special  interest  at  the  present  time.  In  regard 
to  the  importance  and  significance  claimed  for  the  book,  we  cannot  do  better  than  quote  from 
Dr  Levy's  introduction  :  "This  book,  written  as  early  as  1853,  is  no  doubt  a  youthful  and 
somewhat  bewildering  performance,  but  it  gives  us  the  basis  of  Gobineau's  creed  :  his  belie 
in  Race  and  Aristocracy  as  the  first  condition  of  civilization,  his  disbelief  m  the  influence  of 
environment,  his  distrust  in  the  efficacy  of  religion  and  morality.  The  latter  kind  of  seep- 
ticism  brings  him  into  relationship  with  Nietzsche,  who  has  branded  our  morality  as  Slave- 
Morality,  and  consequently  as  harmful  to  good  government.  ...  It  is  this  scepticism 
against  the  Church  and  its  Semitic  values  which  separates  a  Gobineau  from  Disraeli,  to 
whom  otherwise-in  his  rejection  of  Buckle,  Darwin,  and  their  science,  in  his  praise  of  Race 
and  Aristocracy,  and  in  his  prophecy  of  evil-he  is  so  nearly  related.  Disraeli  still  believed 
in  a  Church  based  upon  a  revival  of  the  old  principles  ;  Gobineau,  like  Nietzsche,  had  no 
hope  whatever  in  this  respect."  Dr.  Levy  compares  Disraeli  to  a  man  trying  to  revive  » 
corpse,  while  Gobineau  acknowledged  that  the  corpse  was  dead,  and  Nietzsche  declared  that 
it  was  positively  poisoning  the  air.  Gobineau,  like  Spinoza  and  Montaigne,  made  occasional 
bows  to  the  Church,  which-apart  from  the  safety  it  procures-protects  a  freethinker  from 
an  offensive  handshake  with  enthusiastic  and  unbalanced  disciples  and  apostles.  ' 

Fibrositis  (Gouty,  Infective,  Traumatic):  So-called  Chronic  Rheumatism.  By 
Ll.  Jones  Llewellyn,  M.B.Lond.,  and  A.  Bassett  Jones,  M.B.Lond  Illus- 
trated; pp.  xxxv  +  693.     Price  25s.  net.     London  :  William  Heinemann,  1915. 

The  authors  of  this  exhaustive  treatise  remark  that  no  term  in  medical  nomenclature  is 
invoked  more  flippantly  than  the  word  ■«  rheumatic."  They  plead  for  its  deletion  and  would 
substitute  the  word  "  fibrositis,"  which  simply  postulates  the  basal  anatomical  change  to  be 
one  of  fibrous  hyperplasia,  carries  no  assumption  as  to  .etiology,  and  suggests  inquiry  as  to  the 
cause,  whether  gouty,  infective,  or  traumatic.  Their  researches  indicate  that  ancestral 
or  acquired  gout  is  relatively  common  in  these  subjects,  and  that  this  tamt  strongly  pre- 
disposes  to  fibrositis.  They  suggest  that  in  some  obscure  way  it  favours  a  process  of  sub- 
infection  from  some  alimentary  focus.  Only  a  minority  of  the  cases  can  be  affiliated  to 
specific  infections,  but  there  is  some  evidence  that  the  arthritic,  muscular,  and  even  the 
nerve  lesions  in  most  cases  of  fibrositis  are  due  to  subinfection  by  germs  of  attenuated 
virulence.  The  first  section  of  the  work  deals  with  gouty  and  infective  types  of  fibrositis  as 
they  affect  joints,  muscles,  and  nerves.  As  regards  articular  fibrositis  or  chronic  articular 
rheumatism,  the  authors  maintain  that  there  are  three  clinical  types  :  arthralgic  forms _witn 
no  appreciable  anatomical  change  ;  periarticular  types  with  more  or  less  periarticular  initia- 
tions ;  and,  lastly,  chronic  fibrous  rheumatism.  In  this  third  type  the  interstitial  tissues  of 
muscles  and  nerves,  as  well  as  the  joints,  are  involved.  These  clinical  varieties  are  t 
expression  of  an  infection  or  subinfection  of  varying  degrees  of  intensity,  and  genencally  tne 
writers  regard  them  as  the  undifferentiated  types  of  infective  arthritis.  Their  clinical  symptom- 
atology conforms  to  that  typical  of  the  specific  infective  arthritides.  Their  onset  is  general! 
abrupt,  while  the  articular  lesions  are  polymorphic,  and  their  distribution  mono-  or  oil  go 
articular.     The  authors  deplore  the  frequency  with  which  these  undifferentiated  infective 
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arthritides  are  confused  with  acute  articular  rheumatism — an  error  responsible  for  the  bulk  of 
crippled  persons.  For  under  this  false  impression  treatment  with  salicylate  of  soda  is  persisted 
in,  while  the  more  essential  procedures  of  rest  and  fixation,  in  appropriate  posture  of  the 
affected  joints,  are  neglected.  The  anatomical  basis  of  muscular  rheumatism  is  considered 
to  be  an  interstitial  myositis  of  varying  intensity,  due  probably  to  the  arrest  of  streptococci 
of  attenuated  virulence  in  the  muscle  capillaries.  Cogent  experimental  data  are  cited  in 
support  of  its  infective  origin,  likewise  confirmed  by  its  clinical  features— suddenness  of 
onset,  pyrexia,  endocardial  complications,  occasional  tendency  to  epidemicity.  Stress  is  laid 
on  the  local  phenomena  in  acute  forms,  and  evidenced  in  the  chronic  by  the  presence  of 
nodules  or  indurations.  The  nerve  types  are  dealt  with  at  length,  especially  sciatica,  while 
special  sections  are  devoted  to  gonococcal,  diabetic,  varicose,  spasmodic,  and  hysterical  types. 
The  incomplete  or  partial  types,  notably  peroneal  sciatica,  are  fully  described,  also  sciatic 
scoliosis.  The  diagnosis  and  differential  diagnosis  of  all  the  foregoing  clinical  entities  are  laid 
down,  and  chapters  on  general  and  local  treatment  are  appended.  The  second  main  section 
is  devoted  to  traumatic  types  of  fibrositis;  under  this  heading  strain  and  rupture  of  muscles 
are  considered,  also  so-called  subacute  rheumatic  synovitis  and  subacromial  and  other  forms 
of  bursitis.  Traumatic  lumbago  is  fully  discussed,  and  a  chapter  on  Malingering  is  appended. 
The  terminal  section  relates  to  static  disorders,  falsely  called  "  rheumatism  " — viz.,  villous 
arthritis  of  hip  and  knee. 


Treatment  of  Internal  Diseases,  for  Physicians  and  Students.  By  Professor  Norbert 
Ortner.  Edited,  with  additions,  by  Nathaniel  Bowditch  Potter,  M.D.  Trans- 
lated by  Frederic  H.  Bartlett,  M.D.  Third  edition  in  English.  Pp.  viii  +  645. 
Price  21s.     London  and  Philadelphia  :  J.  B.  Lippincott  Co.,  1915. 

The  extensive  alterations  and  additions  introduced  by  the  author  into  the  fifth  edition  of 
his  work  have  necessitated  a  complete  revision  of  the  previous  American  edition.  In  this  new 
—  the  third — edition,  the  editor  has  adapted  the  work  more  to  the  needs  of  the  American 
student  and  practitioner.  The  drugs  recommended  by  the  author  which  have  not  been 
sanctioned  by  the  American  Medical  Association  have  been  omitted ;  the  medicinal  waters 
favoured  by  him  have  been  tabulated,  and  to  them  have  been  added  tables  of  the 
corresponding  and  most  important  American  waters  ;  the  prescriptions  have  been  recast,  and 
fuller  information  supplied  in  respect  to  the  use  of  modern  drugs.  The  book,  as  its  title 
indicates,  is  a  work  on  treatment,  and  the  popularity  it  has  attained  is  doubtless  due  to  the 
scope  it  fulfils  of  supplying  hints  of  practical  value  upon  the  subject  in  more  abundance  than 
is  to  be  found  in  the  ordinary  text-book. 


Applied  Anatomy  :  The  Construction  of  the  Human  Body  considered  in  Relation 
to  its  Functions,  Diseases,  and  Injuries.  By  Gwilym  G.  Davis,  M.D.Penn. 
and  Goettingen,  M.R.C.S.Eng.,  LL. D.Lafayette.  Third  edition.  Illustrated.  Pp.  x 
+  630.     Price  24s.      London  and  Philadelphia  :  J.  B.  Lippincott  Co.,  1915. 

In  this,  the  third  edition  of  Dr.  Gwilym  Davis's  book,  the  general  plan  of  the  work  has 
been  retained,  the  author's  aim  being  "  to  show  the  relation  of  structure  to  function,  whether 
it  is  normal  function  or  function  disturbed  or  impaired  by  injury  or  disease."  Every  region 
of  the  body  is  dealt  with  in  turn,  and  instead  of  numbered  chapters  the  names  of  the  different 
parts  of  the  body  are  used  to  designate  the  various  sections  of  the  book.  As  an  example,  the 
items  in  the  section  on  the  upper  extremity  may  be  given  :  the  general  morphology,  the 
shoulder-girdle,  the  axilla,  the  arm,  the  elbow,  the  forearm,  the  wrist,  and  the  hand  are  all 
separately  considered.  The  illustrations  in  this  section  alone  number  159,  and  range  from  the 
broader  physiological  functions  and  comparative  anatomy  to  clinical  conditions.  The  other 
sections  of  the  work,  the  first  subject  of  which  is  the  scalp  and  the  last  the  sole  of  the  foot, 
are  equally  comprehensive  and  fully  illustrated.  Twenty-six  illustrations  of  frozen  sect 
are  added  at  the  end  of  the  book. 


14 

Anaesthesia  and  Narcosis  of  Animals  and  Birds.  By  Frederick  T.  G.  Hobday, 
F.B.C.V.S.,  F.E.S.E.  Twenty-four  illustrations;  pp.  86.  Price  5s.  London: 
Bailliere,  Tindall  and  Cox,  1915. 
The  advances  made  in  veterinary  surgery  have  demanded  the  increased  use  of  anaesthetics, 
even  although  humane  sentiment  had  not  thrown  in  its  weight  in  this  direction.  Professor 
Hobday's  pioneer  work  on  the  subject  is  focused  in  this  volume.  For  horses,  dogs,  cats  and 
birds  the  problem  is  practically  solved,  and  with  the  aid  of  Hobday's  clear  instructions  a 
comparatively  safe  and  successful  result  becomes  assured  ;  but  as  yet  the  ox,  the  sheep  and 
the  pig  are  difficult  to  deal  with— the  ideal  anaesthetic  for  these  animals  has  yet  to  be  found. 
Guided  by  our  experience  with  human  beings,  the  expert  veterinary  anaesthetist  has  learnt 
that  both  in  the  matter  of  dosage  and  in  that  of  method  the  lower  animals  need  special  care 
and  variation  from  the  routine  adopted  in  the  case  of  man— in  short,  expert  treatment. 
Selection  of  the  anaesthetic  and  of  the  method  employed  are  described  and  the  signs  of  the 
degrees  of  narcosis  explained  ;  these  are  followed  by  the  technical  plans  adopted  for  animals 
to  prepare  them  for  anaesthesia.  While  dogs,  cats  and  small  animals  can  be  secured  on 
tables,  horses  and  oxen  are  usually  cast ;  "  whatever  method  adopted  the  chief  axiom  is  to  give 
as  much  freedom  as  possible  to  the  organs  of  the  chest."  The  apparatus  employed  varies  from 
that  used  for  man,  although  the  principles  involved  are  the  same.  Thus  for  horses  Hobday 
prefers  an  inhaler  which  does  not  cover  the  nostrils,  chloroform  being  largely  employed. 
Hobday's  various  apparatus  for  obtaining  a  dosimetric  vapour  are  described  and  cases  cited. 
The  motor-driven  machine  offers  security  and  precision.  Cats  and  monkeys  are  best 
anaesthetized  by  this  system,  as  they  are  peculiarly  liable  to  fatality.  Ostriches  and  other 
birds  are  difficult  patients,  and  it  is  of  interest  to  learn  how  to  deal  with  them.  Antidotal 
treatment  is  clearly  set  forth— Hobday  still  employs  Scheele's  hydrocyanic  acid  as  an  antidote  ; 
his  research  on  this  subject  was  carried  out  some  years  ago,  and  experience  has  confirmed  his 
findings.  Local  analgesia  is  employed  fairly  widely  in  veterinary  practice,  and  Hobday  has 
devoted  a  section  to  the  subject.  Cocaine  is  one  of  the  favourite  "  stimulants  "  given  to 
"  dope  "  racehorses,  and  until  Kaufmann,  of  the  Alfort  Veterinary  College  in  Paris,  discovered 
a  means  of  isolating  the  alkaloid  from  the  horse's  saliva,  it  was  difficult  to  detect  the  practice. 
Although  spinal  anaesthesia  so  far  has  not  been  widely  used  in  veterinary  practice,  yet  the 
success  of  Mennerat,  Seudrail,  Cuille,  and  others  has  induced  Hobday  to  add  an  interesting 
section  on  the  technique  and  results  in  animals.  Narcotic  drugs— e.g.,  chloral  hydrate, 
morphine,  scopolamine— are  carefully  reviewed  in  this  connexion,  completing  an  accurate 
complexus  of  veterinary  surgical  anaesthesia. 

A  Guide  to  Gynecology  in  General  Practice.  By  Comyns  Berkeley,  M.A.,  M.D., 
M.C.Cantab.,  F.R.C.P.Lond.,  and  Victor  Bonney,  M.S.,  M.D.,  B.Sc.Lond., 
F.R.C.S.Eng.,  M.R.C.P.Lond.  Illustrated;  pp.  xxiii  +  452.  Price  25s.  London: 
Henry  Frowde  and  Hodder  and  Stoughton,  1915. 
This  book  has  been  written  to  assist  the  practitioner  to  apply  the  academic  knowledge 
acquired  during  studentship  to  the  difficult  problems  which  arise  in  gynaecological  diagnosis 
and  treatment.  It  is  divided  into  five  parts,  the  first  of  which  is  devoted  to  "  Methods  of 
Examination."  A  new  feature  in  this  part  is  a  description  of  the  phenomena  of  "  pressure 
transmission."  as  experienced  in  making  the  bimanual  examination,  with  a  number  of 
appropriate  pictures.  Part  II  deals  with  the  significance  of  symptoms,  including  amenor- 
rhcea,  uterine  haemorrhage  and  vaginal  discharge  ;  pain  arising  in  connexion  with  pelvic 
disorders  and  pain  resulting  from  other  abdominal  conditions  ;  the  "  acute  abdomen  "  ;  back- 
ache, dysmenorrhea  ;  and  pain  arising  in  the  urinary  tract.  Part  III,  the  interpretation  of 
physical  signs,  the  differential  diagnosis  of  abdominal  swellings  and  of  all  the  lesions  of  the 
uterus,  ovaries,  vagina,  and  vulva.  Treatment  is  discussed  in  Part  IV.  Where  prescriptions 
are  given  the  ordinary  weights  and  measures  are  used,  and,  in  addition,  each  prescription  is 
duplicated  in  the  metric  system,  a  simple  method  of  calculation  of  equivalents  suggested  by 
Dr.  Verdon  Roe  being  used  for  the  latter.  The  details  of  operations  are  not  discussed,  as 
the  book  is  intended  for  those  who  are  not  operators.  Part  V  deals  with  the  medico-legal 
aspects  of  gynaecology.     The  authors  believe  that  this  has  never  been  adequately  dealt  with 
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in  British  works  on  diseases  of  women,  and  venture  to  think  that  its  inclusion  will  enhance 
the  usefulness  of  the  book.  Under  this  heading  will  be  found  questions  relating  to  nullity 
of  marriage,  rape,  criminal  abortion,  signs  of  pregnancy  recent  or  remote,  articles  left  in  the 
abdomen,  and  claims  for  compensation.  The  book  is  profusely  illustrated  and  contains  a 
complete  index  with  many  cross-references. 

Old  London's  Spas,  Baths,  and  Wells.  By  Septimus  Sunderland,  M.D.  Illustrated; 
pp.  xi  +  169.  Price  7s.  6d.  Loudon  :  John  Bale,  Sons  and  Danielsson,  Ltd.,  1915. 
This  volume  originated  from  the  authors  Presidential  Address  before  the  Balneological 
Section  of  the  Koyal  Society  of  Medicine.  Reference  is  first  made  to  the  numerous  springs 
in  London,  in  the  City  as  many  as  thirty -five  in  number,  which  have  been  closed  in  recent 
years  at  the  bidding  of  the  sanitary  reformer.  The  medicinal  springs  of  Old  London  are  fully 
described.  No  fewer  than  thirty  of  these  are  qualified  as  "  of  slight  importance,"  although 
many  of  them  of  local  reputation.  The  Old  London  spas  were  of  more  importance.  Twenty 
of  these,  some,  however,  "spurious,"  existed  north  of  the  Thames,  and  thirteen  to  the  south 
including  the  country  resorts  of  Richmond,  Epsom,  and  Shooter's  Hill.  The  famous  spas 
at  Islington,  Hampstead,  and  Streatham  (the  last  still  extant)  are  fully  described  and  illus- 
trated. A  short  account  is  also  given,  inter  alia,  of  the  remains  of  the  Roman  Bath  near 
Kirjg's  College,  and  of  the  introduction  of  sweating  baths  into  London.  In  a  concluding 
chapter  on  "  Modern  Spa  Treatment  in  Great  Britain,"  a  reference  is  made  to  the  treatment 
for  sick  and  wounded  soldiers  at  health  resorts.  The  book  is  copiously  illustrated  and  throws 
a  vivid  light  upon  the  social  as  well  as  medical  history  of  London. 

Common  Disorders  and   Diseases  of  Childhood.     By  George  Frederic  Still,  M  A 
M.D.Cantab.,  F.R.C.P.Lond.     Third  edition.     Pp.  xvi  +  845.     Price  16s.     London':' 
Henry  Frowde  and  Hodder  and  Stoughton,  1915. 

The  third  edition  of  Dr.  G.  F.  Still's  well-known  book  closely  follows  the  lines  of  the 
previous  editions,  but  a  chapter  has  been  added  on  "  Tuberculous  Glands  in  the  Neck,''  and 
another  on  the  "  So-called  Cceliac  Disease."  In  the  latter  the  author  emphasizes  the  clinical 
resemblances  between  cceliac  disease  and  sprue,  and,  without  asserting  the  pathological 
identity  of  the  two  conditions,  inclines  to  the  view  that  in  both  the  bacillus  of  dysentery 
may  be  the  specific  cause. 

Urgent  Surgery.      By  Felix  Lejars.      Translated  from  the  seventh  French  edition   by 

William  S.  Dickie,  F.R.C.S.      Vol.  I,  pp.  xiv  +  614  (1914).      Vol.  II,  pp.  ix  +  588 

(1915).     Illustrated.     Price  25s.  net  each.     Bristol :  John  Wright  and  Sons,  Ltd. 

The  fact  that  a  second  English  edition  of  this  work  has  been  called  for  confirms  the 

translator's  belief  that   the   author's   treatise  would   prove   acceptable  in   English   form  to 

English  readers.    The  seventh  French  edition,  from  which  this  new  edition  has  been  prepared, 

was  found  to  have  undergone  much  revision.     Five  new  chapters  were  added— namely,  on 

Acute  Dilatation  of  the  Stomach,  Acute  Pancreatitis,  Obstruction  of  the  Mesenteric  Vessels, 

Sigmoiditis  and   Perisigmoiditis,  and  Dislocations  of   the  Pelvis.      In  addition,  there  were 

many  technical  changes  and  new  methods  of  treatment,  as  well  as  ninety- two  new  figures. 

The  English  surgeon,  no  doubt,  will  derive  interest  from  contrasting  his  own  practice  with 

that  of  a  French  colleague,  and  in  doing  so  the  task  will  be  found  to  be  greatly  facilitated  by 

the  profuse  number  of  illustrations  with  which  the  two  volumes  abound. 

Squint  :  its  Causes,  Pathology,  and  Treatment.  By  Claud  Worth,  F.R.C.S.  Fourth 
edition.  Illustrated  ;  pp.  xii  +  247.  Price  6s.  London :  John  Bale,  Sons  and 
Danielsson,  Ltd.,  1915. 

A  fourth  edition  of  this  book  having  been  called  for,  the  author  has  taken  the  opportunity 
of  incorporating  in  the  work  his  latest  views  upon  the  subject  of  "squint."  Time  and 
increased  experience  have  led  to  some  modification  of  opinions  originally  expressed  and  the 
further  confirmation  of  others.     In  the  group  of  cases  described  as  "  neuropathic  divergence  " 
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the  author  was  formerly  doubtful  as  to  the  possibility  of  cure.  He  now  affirms  that  nearly 
all  of  these  cases  can  be  successfully  dealt  with.  The  condemnation  of  the  combined  operation 
for  squint-namely,  tenotomy  with  advancement-is  further  emphasized  m  this  edition. 
Since  December  1905,  the  author  has  only  performed  simple  advancement  in  cases  of  squint 
requiring  operation-now  a  much  diminished  proportion,  owing  to  early  efficient  treatrnent- 
and  he  claims  that  advancement  ensures  accurate  adjustment,  the  results  of  which  have,  in 
his  hands  proved  to  be  permanent.  A  chapter  is  devoted  to  a  series  of  illustrative  cases, 
showing  the  methods  and  results  of  the  treatment  for  squint  advocated.  A  full  description  is 
given  in  another  chapter  of  the  operations  practised  by  the  author,  and  of  the  means  he 
adopts  to  ensure  their  successful  fulfilment. 

Akt  and  Medicine.     Being  the  Presidential  Address  delivered  at  the  Inaugural  Meeting  of 

the  West  London  Medico-Chirurgical  Society,  Session  XXV.     By  Leonard  Portal 

Mark,    M.D.Durham,   L.R.C.P.Lond.,   M.R.C.S.Eng.,  L.S.A.      Illustrated;   40  pp. 

Privately  printed. 

The  author  has  studied  a  considerable  number  of  works  of  art,  chiefly  in  England,  and  in 

this  little  book  gives  an  account  of  all  the  points  of  medical  interest  that  he  has  been  able  to 

extract  from  them.     Owing  to  the  excellent  illustrations  in  the  book  the  reader  can  follow  the 

author  a.  he  passes  from  the  consideration  of  one  celebrated  "  Old  Master  "  to  another,  and 

as  he   after  discussing  various  pictures  in  the  great  English  galleries  and  the  large  paintings 

bv  Hogarth  at  St.  Bartholomew's  Hospital,  proceeds  to  demonstrate  the  Great  Seal  of  King 

Edward  the  Confessor,  a  detail  from  the  Bayeux  Tapestry,  a  doctor's  sign-board  of  1623 

(preserved  at  the  Royal  College  of  Surgeons,  London),  and  the  antique  statuette  of  a  dwarf  at 

the  British  Museum.      Lastly,  he  examines  various  ancient  and  modern  pictures  in  regard  to 

the  artists'  methods  in  representation  of  death.      When  the  artist  deals  with  a  subject  which 

has  a  morbid  side  to  it,  the  author  believes  that  the  cultivation  of  reserve  is  essential,  and 

such  a  reserve  was  well  practised  by  the  Greeks  of  old.     The  genuine  artist  must  always 

endeavour  to  stir  up  the  finer  feelings  and  rouse  true  admiration. 

Protozoa  and  Disease.    By  J.  Jackson  Clarke,  M.B.,  F.R.C.S.      Part  IV.     With  9  plates 
and  67  figures;  pp.  xiv  +  183.     Price  7s.  6d.   net.     London:   Bailhere,  Tindall  and 
Cox,  1915. 
This  is  the  fourth  part  of  Mr.  Jackson  Clarke's  work,  the  first  part  of  which  (1903)  was 
the  outcome  of  the  same  author's  "  Morbid  Growths  and  Sporozoa,"  1893.     The  first  chapter 
of  the  present  work  institutes  a  comparison  between  the  factors  which  make  for  success  in 
national   war,  which  is  intermittent,   and  factors  which  make  for  success  in  war  against 
disease,  which  is  continuous.     The  absence  from  a  recent  text-book  of  any  reference  to  the 
now  well-known  process  of  chromidium  formation  in  protozoa  is  commented  on.     The  suc- 
ceeding three  chapters  contain  an  account  of  the  life-history  and  structure  of  a  mycetozoon, 
the  facts  already  established  by  biologists  are  collated,  and  the  author's  personal  observations 
are  given  in  detail.     The  latter  include  some  new  features,  one  of  which  is  the  formation  by 
an  asexual  process  of  chromidial  masses,  from  which  minute  cells  resembling  human  lympho- 
cytes are  formed.     This  and  other  features  are  compared  with  corresponding  processes  in 
cystic  ureteritis,  cancer,  and  sarcoma.     The  author  concludes  that  the  bodies  he  has  described 
in  these  diseases  are  parasites  closely  related  to  the  mycetozoa.     The  fifth  chapter  is  devoted 
to  molluscum  contagiosum,  the  clinical  and  pathological  aspects  of  which  are  considered  and 
illustrated,  but  the  most  important  observations  relate  to  vital  processes.     A  method  that 
had  been  found  to  succeed  with  mycetozoa  when  applied  to  molluscum  gave,  in  one  instance, 
a  bacteria-free  culture  which  revealed  vital  processes  proving  the   molluscum  bodies  to  be 
protozoa  akin  to  mycetozoa.     Other  chapters  deal  with  chromidium  formation  in  protozoa, 
rhinosporidium,  the  present   position  of   cancer  pathology,   "  ultramicroscopic  "   causes   of 
disease   and  "  chlamydozoa,"  syphilis,  and  chytridians.     The  proof  that  molluscum  bodies 
are  protozoa  invalidates  the  whole  theory  of  ultramicroscopic  protozoa  and  chlamydozoa,  and 
the   author  maintains    that   a   f uU  and   unbiased   reconsideration   of    cancer   pathology   is 
urgently  called  for.   The  illustrations  are  for  the  most  part  original,  and  objectivity  has  been 
secured  by  the  use  of  the  drawing  eye-piece. 
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{The  purpose  of  these  "Notes'1  is  neither  to  praise  nor  to  blame,  but  merely  to  draw 
attention  to  some  of  the  new  books  and  neiv  editions  which  have  been  added  to  the 
Society's  Library. — Ed.] 

.Radium,  X-rays  and  the  Living  Cell,  with  Physical  Introduction.  Bv  Hector  A. 
Colwell.  M.B.Loud..  D.P.H.Oxon.,  and  Sidney  Russ,  D.Sc.Lond.  "  Illustrated; 
pp.  x  +  324.     Price  12s.  6d.  net.     London  :  G.  Bell  and  Sons,  Ltd.,  1915. 

The  object  of  this  book  is  to  describe  some  of  the  main  experimental  facts  which  have 
been  established  as  to  the  effects  that  the  X-rays  and  the  rays  from  radium  bave  upon  living 
cells.  Part  I  deals  with  the  physical  properties  of  these  radiations  and  is  meant  to  meet  the 
needs  of  those  who  approach  the  subject  with  a  view  to  experimental  investigation.  In 
Part  II,  after  describing  certain  chemical  actions,  the  influence  of  the  radiations  on  some 
forms  of  life,  seeds,  plants,  and  bacteria,  are  given,  and  these  are  immediately  followed  by 
a  detailed  account  of-  the  reactions  of  the  various  tissues  of  the  body,  such  as  skin,  blood, 
spleen,  and  nervous  system,  among  others.  A  large  amount  of  interest  centres  around  tbe 
action  of  these  rays  on  malignant  cells,  and  it  is  upon  these  that  the  majority  of  the  investiga- 
-  bave  been  made.  The  subject  is  not  approached  from  the  clinical  aspect,  and  tbe 
authors  state  that  an  increased  knowledge  of  the  reactions  exhibited  by  normal  healthy  cells 
and  tissues  is  necessary  before  the  real  nature  of  the  processes  set  up  by  these  rays  is  revealed. 

Maternity  :  Letters  from  Working  Women,  Collected  by  the  Women's  Co-operative 
Guild.  With  a  Preface  by  The  Right  Hon.  Herbert  Samuel,  M.P.  Illustrated; 
pp.  211.     Price  2s.  6d.     London  :  G.  Bell  and  Sons,  Ltd.,  1915. 

This  book,  issued  by  the  Women's  Co-operative  Guild,  has  approached  its  subject-matter 
m  a  novel  but  very  convincing  manner  by  publishing  the  narration  of  their  histories,  in 
their  own  words,  of  1G0  women  of  the  working  classes  in  regard  to  pregnancy  and  childbirth. 
The  replies  show  the  ages  of  the  women,  the  number  of  labours,  miscarriages,  Btillbil 
wage^  and  occupations  of  the  husbands.  Altogether,  the  inquiry  embraced  the  replies  from 
400  women,  of  whom  ICO  are  taken  as  typical  of  the  whole.     The  h 

of  desperate  struggle,  of  pain  endured  to  keep  life  going,  not  alone  in  the  woman  and  her 
'ffspring  but  in  the  other  members  of  her  family,  on  a  starvation  diet  and  in  insanitary 
surroundings.  We  see  all  the  consequences  from  such  an  environment  in  the  high  death- 
rate  of  the  children,  an  unhealthy  breed,  and  the  tax  on  the  State  through  the  increat 
incompetence  and  of  the  unemploved.  Add  to  these  the  usual  accessories  of  a  mentallv  and 
JA— 12 
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physically  weak  stock,  the  tendency  to  lunacy  and  crime.  Apart  from  such  consequences 
there  is  the  terrible  suffering  of  the  woman  herself  in  interrupted  and  fruitless  pregnancies, 
the  hardships  endured  up  to  the  moment  of  labour,  and  the  enforced  premature  return  to 
work  after  it  is  over,  often  resulting  in  affections  of  her  genital  organs  that  render  life  a 
misery.  I  remember,  when  a  young  man,  once  attending  a  pauper  woman  in  an  instrumental 
delivery,  and  on  calling  the  following  day  to  ascertain  how  she  was  I  found  her  on  her 
scrubbing  the  floor.  Fortunately,  the  Local  Government  Board  and  Mr.  Samuel,  its  late 
President,  have  taken  this  matter  in  hand.  Mr.  Samuel  puts  it  thus  clearly  in  his  preface  to 
••  Maternity'"  :  "It  is  the  duty  of  the  community,  as  far  as  it  can,  to  spread  the  knowledge 
of  Mothercraft  that  is  so  often  lacking  ;  to  make  medical  aid  available  when  it  is  needed,  to 
watch  over  the  health  of  the  infant."  As  President,  he  submitted  to  the  Local  Government 
Board  a  comprehensive  scheme  for  furthering  these  objects,  also  offering  such  bodies  as 
adopted  it  a  Treasury  grant  of  half  the  working  expenses.  In  the  appendix  to  the  work  there 
are  important  figures  bearing  on  infant  mortality  ;  also  the  memorandum  of  the  Local 
Government  Board  issued  last  year,  dealing  with  the  entire  subject,  including  the  local 
supervision  of  midwives,  ante-natal  care  of  women,  assistance  during  labour,  whether 
at  home  or  in  a  hospital,  and  systematic  attention  to  the  health  of  the  mother  and  infant 
at  clinics  specially  provided  to  deal  with  post-natal  affections  in  either.  There  is  also 
a  summary  of  the  considerably  increased  provisions  and  powers  given  to  local  authorities 
under  the  Notification  of  Births  (Extension)  Act  of  1915  to  promote  the  care  of  mothers  and 
young  children.  The  Women's  Co-operative  Guild  in  its  "National  Scheme  "  makes  sug- 
gestions on  several  additional  points,  such  as  the  degree  of  "benefit"  which  should  be 
available  in  maternity  and  sickness,  the  establishment  of  maternity  and  infant  centres, 
and  various  other  matters  which  affect  maternity  and  infants. 

The  Criminal  Imbecile  :  an  Analysis  of  Three  Remarkable  Murder  Cases.  By 
Henry  Herbert  Goddard.  Illustrated  ;  pp.  ix  +  157.  Price  6s.  6d.  net.  New 
York  :  The  Macmillan  Co.,  1915. 

Dr.  Goddard  analyses  three  recent  murder  cases,  in  all  of  which  the  accused  were 
adjudged  imbeciles.  The  three  types  of  high-grade  imbecility  described  present  exceedingly 
interesting  examples  of  the  working  of  the  defective  mind,  particularly  in  relation  to 
crime,  and  one  of  these  illustrates  the  dangerous  reaction  of  the  imbecile  to  suggestion. 
The  author,  in  his  discussion  on  responsibility  and  of  the  question  of  punishment  for  criminal 
imbeciles,  has  made  an  important  addition  to  the  literature  on  a  subject,  the  proper  under- 
standing of  which  by  society  in  general  is  assuming  such  far-reaching  importance.  Special 
medico-legal  interest  attaches  to  these  murder  trials  referred  to,  from  the  fact  that  the  Binet- 
Simon  tests  were  applied  and  accepted  by  the  court  as'evidence  of  mental  deficiency.  These 
tests  showed  that  the  accused  persons,  aged  respectively  16.  19,  and  24,  in  no  instance  possessed 
a  mentality  equal  to  that  of  an  average  normal  child  of  12.  The  work  is  written  more 
particularly  with  the  object  of  enlightening  the  public,  and  assisting  those  who  may  be  called 
upon  to  give  and  weigh  evidence  in  cases  where  there  is  a  question  of  mental  deficiency, 
towards  a  better  understanding  of  high  grade  imbecility. 

The  Strcctcre  of  the  Fowl.  By  O.  Charnock  Bradley,  M.D.,  D.Sc,  M.R.C.V.S. 
Illustrated;  pp.  xi  +  153.     Price  3s.  6d.     London  :  A.  and  C.  Black,  Ltd.,  1915. 

The  author  unfolds  the  fascinating  story  of  avian  anatomy  and,  as  he  indicates,  the 
means  provided  by  which  the  special  requirements  of  the  bird  become  subserved.  The 
position  of  Ares  in  the  general  biological  scheme  and  divisions  into  which  the  class  is  divided 
are  considered  in  the  introduction.  The  fowl  of  to-day  seems  far  removed  from  its  ancestor, 
the  jungle  fowl  (Galhis  ferrugineus),  but  it  at  least  resembles  the  latter  in  its  adaptation  for 
running  rather  than  flying.  The  skeleton,  noticeable  for  its  rigidity  except  in  the  cervical 
portion,  provides  the  massive  sternum  and  sternal  crest  for  the  attachment  of  the  powerful 
wing  muscles,  and  conserves  the  peculiar  needs  of  a  bird.     When  the  respiratory  function  is 
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dealt  with — and  we  may  point  out  that  there  is  much  physioiogy,  embryology,  and  histology 
in  the  book — it  is  pointed  out  that  the  small,  firmly  fixed  lungs  have  to  be  supplemented  bv  air- 
aud  air-passages  running  through  the  hollow  bones  in  order  to  promote  sufficient  aeration 
iie  blood  and  to  ensure  lightness  to  the  framework.  The  musculature,  with  the  powerful 
pectorals  and  rudimentary  diaphragm,  sharply  defines  the  variation  between  the  bird  and  i 
vertebrates.  In  describing  the  circulation  and  the  metabolic  organs  the  author  elucidates  the 
structure  of  the  avian  heart  and  the  arrangement  of  the  arteries  and  veins.  The  hemo- 
dynamic system  of  the  fowl,  especially  when  studied  as  Professor  Bradley  enables  us  to  do  in 
his  section  on  development  of  the  chick,  presents  a  singularly  beautiful  example  of  modification 
to  satisfy  peculiar  requirements.  The  fowl's  digestion  introduces  us  to  organs  required  by 
birds,  but  more  or  less  lost  in  mammals,  and  the  same  may  be  said  of  the  emunctory  and 
il  systems.  The  full  account  of  the  anatomy  of  the  organs  concerned  in  forming  the 
egg,  with  the  part  taken  by  the  prolonged  oviduct,  should  be  read  with  the  pages  concerned 
with  ovulation,  fertilization,  and  incubation.  The  chick's  development  and,  indeed,  other 
matters  not  easily  described  in  words  are  made  plain  and  simple  by  the  diagrams  and  illustra- 
tions of  transverse  sections  which  are  to  be  found  in  the  pages  of  this  book,  and  so  materially 
enhance  its  value. 


Diseases  of  Nutrition  and  Infant  Feeding.  By  John  Lovett  Morse,  A.M..  M.D. , 
and  Fritz  B.  Talbot,  A.B.,  M.D.  Pp.  viii  +  346.  Price  10s.  6d.  London : 
Macmillan  and  Co.,  Ltd.,  1915. 

The  main  purpose  of  the  writers,  as  set  forth  in  the  preface,  has  been  to  give  a  detailed 
description  of  the  scientific  basis  of  rational  infant  feeding,  and  to  describe  the  method  of  infant 
feeding  taught  in  the  Harvard  Medical  School.  The  book  is  intended  both  for  those  students 
who  wish  to  become  acquainted  with  the  data  on  which  the  scientific  basis  of  infant  feeding 
rests  and  for  the  general  practitioner  who  wishes  to  learn  the  clinical  and  practical  sides  of 
infant  feeding.  The  work  is  divided  into  five  sections.  The  first  section,  which  is  entitled 
"  Physiology  and  Metabolism,"  is  subdivided  into  six  chapters  dealing  with  the  physiology 
of  digestion,  the  digestion  and  metabolism  of  fat,  carbohydrates  and  protein,  the  metabolism 
of  the  mineral  salts,  the  energy  metabolism  of  infants,  the  bacteriology  of  the  gastro- 
intestinal canal,  and  the  stools  in  infancy.  The  second  section  is  entitled  "  Breast-feedinu," 
and  contains  chapters  on  the  chemistry  and  biology  of  human  milk,  the  clinical  aspects  and 
technique  of  breast-feeding,  and  the  qualifications  and  management  of  wet  nurses.  The 
third  section  is  devoted  to  "  Artificial  Feeding."  In  the  first  two  chapters  an  account  is  given 
of  the  chemistry,  biology,  bacteriology  and  chemical  tests  of  cow's  milk.  The  sterilization, 
boiling,  and  pasteurization  of  milk  are  described  ;  and  then  follow  chapters  on  certified  milk, 
the  general  principles  of  artificial  feeding,  the  prescribing  of  modified  milk,  and  the  feeding  of 
premature  infants.  The  fourth  section  deals  with  "  Diseases  of  the  Gastro-intestinal  Canal," 
and  contains  chapters  on  spasm  of  the  pylorus,  hypertrophic  stenosis  of  the  pylorus,  nervous 
disturbances  of  the  digestive  tract,  disturbances  of  digestion,  indigestion  with  fermentation, 
infectious  diarrhoea  and  constipation.  The  fifth  and  last  section,  entitled  "  I  >iseases  of 
Nutrition,"  contains  a  description  of  rickets  and  infantile  scurvy.  A  bibliography  of  recent 
literature,  mainly  from  American  and  German  sources,  is  appended  in  the  footnotes. 


Views  on  some  Social  Subjects.     By  Sir  Dvce  Duckworth,  Bt.,  M.D.,  LL.D.      Pp.  320. 
Price  7s.  6d.  net.     London:  Geo.  Allen  and  I  nwin,  Ltd.,  1915. 

A  collection  of  essays  upon  several  subjects,  consisting  of  addresses,  lectures,  and  a  few 
articles  which  have  been  already  published.       Professedly  dealing  with  matter-  outside  the 
range  of  his  professional  duties,  the  apparent  intention  of  the  author  throughout  has 
to  draw  attention  to,  and  accentuate,  what  he  considers  to  be  the  essential  connexion  bet 
the  practice  of  medicine  and  orthodox  religious  belief,  the  common  neglect  of  which,  to  the 
detriment  of  the  profession,  he  laments  ;  "  the  world  of  to-day,"  he  says,  "  too  little  reg 
the  divine  missions  either  of  the  priests  of  the  soul  or  of  the  priests  of  the  body"  (p.  251). 
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Pleading  in  the  same  address  ("  On  the  Modern  Attitude  of  the  Sick  towards  the  Physician  ") 
for  a  return  to  the  old-fashioned,  simple,  child-like  faith  of  our  forefathers  (p.  250),  he  contends 
that  "  dogmatism  in  medicine  is  to  be  respected  "  (index),  acknowledging  that  he  has  "  yet  to 
learn  that  any  mind  can  be  usefully  instructed  and  built  up  without  dogmatic  teaching  in 
any  branch  of  knowledge"  (p.  249).  Whether  it  be  in  a  discourse  upon  "Dust,"  "The 
Temperance  Question,"  "  Women's  Probable  Place  and  Prospects  in  the  Twentieth  Century," 
"  Christian  Science,"  or  "  Sunday  Observance,"  the  same  principles  and  beliefs  run  current ; 
the  same  teaching  prevails.  "  The  Dignity  of  Medicine  "  contains  a  plea  for  the  study  of 
medical  history,  and  a  perusal  of  "The  Eelationship  between  the  Medical  and  Lay  Staffs  of 
Hospitals  "  will  reward  the  reader  for  his  pains. 

Vicious  Cibci.es  in  Sociology  and  their  Treatment.      By  Jamieson   B.  Hurry,  M.A., 
M.D.Cantab.     Pp.34.     Price2s.net.     London  :  J.  and  A.  Churchill,  1915. 

In  this  little  volume  the  author's  intention  has  been  to  assist  the  social  worker  by  pointing 
out  the  importance  of  analysing  social  problems  into  their  constituent  factors,  and  thus 
facilitating  the  discovery  of  the  point  of  least  resistance  at  which  the  circle  can  best  be 
broken.  In  the  ordinary  course  the  reaction  provoked  by  social  disorder  tends  to  rectify  the 
disorder— e.g.,  idleness  is  punished  by  indigence,  crime  by  social  ostracism,  inebriety  by 
dyspepsia,  insanitation  by  impaired  health,  inefficiency  by  low  wages— the  consequences  of 
the  primary  evil  tending  to  keep  it  in  check.  But  when  a  vicious  circle  is  present,  the 
ordinary  sequence  of  events  is  abolished,  the  reactions  which  should  be  beneficent  become 
maleficent,  and  one  evil  produces  another.  The  circles  considered  here  are  those  associated 
with  poverty,  unemployment,  disease,  crime,  inefficiency,  overcrowding,  inebriety,  narco- 
mania, gambling,  and  demoralization,  of  which,  as  a  rule,  several  are  in  simultaneous 
operation,  the  effect  being  progressive  and  cumulative.  A  study  of  the  component  segments 
of  each  circle  suggests  the  point  at  which  the  remedy  can  be  best  applied  ;  for  instance,  in 
the  circle  of  crime  leading  to  loss  of  situation,  inability  to  earn  a  livelihood,  and  enforced 
idleness,  provision  of  work  will  obviously  break  the  continuity  and  supply  the  remedy. 

The  Practitioner's  Encyclopedia  of  Medical  Treatment.  Part  I,  Methods  of  Treat- 
ment. Part  II,  Agents  in  Treatment.  Edited  by  W.  Langdon  Brown,  M.D., 
F.R.C.P.,  and  J.  Keogh  Murphy,  M.C.,  F.K.C.S.  With  an  Introduction  by  Sir 
Thomas  Clifford  Allbutt,  K.C.B.,  M.D.,  F.R.S.  Pp.  xxiii  +  874.  Price  35s. 
London  :  Henry  Frowde  and  Hodder  and  Stoughton,  1915. 
In  the  introduction  Sir  Thomas  Clifford  Allbutt  reminds  us  that  therapeutics  may  be 
empiric,  but  should  expand  into  rational  medicine  envisaging  physical  methods,  a  scientific 
svstem  based  upon  bio-physics  and  bio-chemistry.  It  should,  in  fact,  ask  the  physiologist's 
and  chemist's  aid  to  explain  the  conditions  involved  in  maintaining  the  norm  as  well  as 
those  giving  rise  to  departures  from  it,  which  are  called  diseases,  in  order  that  the  physician 
may  employ  a  therapy  to  help  Nature  in  restoring  the  physiological  balance.  The  volume 
sets  forth  what  constitute  the  useful  methods  of  treatment.  Under  "  General  Methods  "  are 
considered  the  dietetic  factor,  the  non-operative  treatment  of  malignant  disease  (and  this 
includes  X-ray  work  applicable  to  such  cases),  electro-therapeutics  and  climatology.  An 
important  article  on  that  much-misunderstood  subject,  "The  Treatment  of  Disease  in 
School  Children,"  finds  a  place.  Massage,  physical  exercises,  psycho-analysis  and  hypnosis, 
and  specific  therapy  with  radio-activity,  are  fully  dealt  with.  Clear  indications  are  given 
concerning  the  care  of  specific  infectious  diseases,  including  bacterial,  mycotic,  and  proto- 
zoan invasion,  and  ailments  due  to  metazoan  parasites.  Diseases  affecting  respiration, 
circulation,  metabolism,  the  forms  of  intoxication,  and  those  associated  with  the  other 
systems  are  fully  considered  from  the  point  of  view  of  therapeutics,  and  the  large  number 
of  articles  have  been  throughout  brought  well  up  to  date.  In  Part  II  the  pharmacology  and 
therapeutics  of  drugs  are  passed  in  careful  review.  "  Chirata,"  upon  the  inutility  of  which 
Sir  Clifford  Allbutt  unkindly  animadverts  in  his  delightfully  written  preface,  finds  a  place, 
and  will  no  doubt  prove  its  value.     There  is  an  extensive  index. 
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The  Life  of  Pabacelsus,  Theophrastus  von  Hohenheim,  1493-1541.  By  Anna  M. 
Stoddart.  Pp.  xiv  +  309.  Price  6s.  net.  London  :  William  Rider  and  Son,  Ltd., 
1915. 

"To  Browning's  poem  this  life  of  Paracelsus  owes  its  inspiration,"'  and  "  after  years  of 
pondering'*  the  project  of  writing  it  "assumed  the  character  of  an  imperative  and  sacred 
duty.''  For  Paracelsus  has  been  held  for  "  an  extravagant  and  pretentious  charlatan,"  a 
"  bibulous  braggart,  uneducated,  quarrelsome,  self-assertive,  and  disreputable."  "  An  English 
writer  has  pilloried  him  as  a  quack,  impostor,  and  braggart."  But  "  with  that  infinite 
patience,  accuracy,  and  experienced  judgment  which  distinguish  German  from  nearly  all 
other  scholars,"  students  at  Leipzig,  Berlin,  Vienna,  and  Salzburg  "have  unravelled  the 
vast  web  of  misrepresentation  .  .  .  and  have  rescued  the  name  of  Paracelsus  from  con- 
temptuous oblivion."  "  Until  Hohenheim's  works  receive  the  scholarly  interest  which  they 
have  secured  for  the  last  thirty  years  in  Germany  and  Austria,  the  exact  position  which 
this  great  man  held  in  the  development  of  exact  research  cannot  be  rightly  recognized.'' 
'•  The  present  biographer's  aim,"  however,  "  is  rather  to  vindicate  a  great  man's  fame  than  to 
attempt  an  appraisal  of  what  he  did  for  the  evolution  of  research."  Accordingly  Paracelsus 
is  now  presented  to  us  as  "an  amazing  genius."  "There  was  perhaps  some  faint  luminous 
effluence  from  his  face,  as  there  has  been  from  other  men  of  geuius,  which  won  him  this  pet 
name''  (Aureolus).  He  was  "the  forerunner  who  cried  in  the  wilderness  'Prepare  ye  the 
way  of  Truth,'  "  "  a  proved  Titan  amongst  pigmies,"  "  a  man  of  profound  spiritual  in>ight 
and  unassailable  faith  in  God,  lofty  as  that  of  the  prophets  and  psalmists  of  Israel."  His 
habit  of  "expressing  his  anger  in  terms  of  fierce  contempt"  for  those  who  declined  to  accept 
him  at  his  own  valuation  is  excused  on  the  ground  that  Jesus  Christ  "  used  no  mincing 
words  to  veil  Hi-  indignant  grief  that  the  men  whom  He  came  to  save  received  him  not." 
The  tirade  of  Paracelsus,  which  leads  the  biographer  to  institute  this  comparison,  is  the  one 
directed  (from  a  safe  distance)  against  the  authorities  and  faculty  at  Basel.  In  it  he  say-  : 
••I  tell  you  the  down  on  my  chin  knows  more  than  you  and  all  your  writers  ;  my  shoe- 
buckles  are  more  learned  than  Galen  and  Avicenna.  and  my  beard  has  more  experience 
than  all  your  Universities  .  .  .  God  will  make  other  doctors  who  will  understand  the 
four  elements,  and  magic,  the  kabbala,  which,  to  you,  are  as  cataract  in  your  eyes  :  they  will 
be  geomantists,  adepts,  archei,  spagyrists  ;  they  will  possess  the  arcana,  they  will  have 
the  tinctures.  Where  will  your  foul  broths  be  then?  Who  will  redden  the  thin  iij 
your  wives  and  wipe  their  sharp  little  noses'?  The  devil,  with  a  hunger  napkin.'"  The 
occasion  of  this  outburst  was  the  refusal  of  the  magistrates,  whose  protege  Paracelsus  had 
been,  to  help  him  to  prosecute  for  libel  the  author  of  some  Latin  verses  which  purported  to 
be  a  protest  by  Galen  in  Hell  against  the  Paracelsian  doctrines.  Also,  the  magistrates 
declined  to  assist  him  in  recovering  a  fee  of  100  gulden  from  a  Canon  whom  he  professed  to 
have  cured.  Paracelsus  began  his  lectures  at  Basel  by  burning  in  public  the  works  of  Galen 
and  Avicenna.  He  thus,  in  the  biographer's  words,  "set  his  torch  to  the  waste-heap,  and 
scared  its  blind  and  dingy  guardians."'  la  place  of  this  "  waste-heap,"  he  supplied 
"the  blind  and  dingy  guardians"  with  various  theories  which  constitute  his  claim  to 
distinction  above  all  other  men.  ""More  than  fifty  diseases  and  fifty  more  besides,  not 
one  of  which  is  like  another,  are  all  due  to  arsenic ;  still  more  to  salt,  and  still  mon 
mercury,  still  more  to  red  arsenic  and  sulphur.  .  .  .  The  origin  of  diseases  .  . 
i--  derived  from  the  corruption  of  quicksilver,  salt,  and  sulphur  in  the  microcosm."  He 
in-i-ted  that  all  diseases  should  be  called  by  the  name  of  their  cure.  "  It  is  better  to  call 
leprosy  Gold  disease,  for  so  it  is  medicinally  named,  and  the  name  points  out  the  rem> 
"It  is  better  to  call  epilepsy  Vitriol  disease,  lor  it  is  cured  by  vitriol."  In  this  brilliant 
conception  the  biographer  detects  the  principle  of  homoeopathy.     Paracelst;  -og- 

nized  and  practised  another  of  the  invisible  powers  of  the  Mumia  "   (]  •! — "that 

which  is  now  accepted  and  employed  as  telepathy."     In   his  belief   in    the  emanations  from 
the  -tars  (Entia  astralia)  as  another  cause  of  disease,  the  author  claims  that  he  anticii 
the  discoveries  of  M.  and  Mme.  Curie.     Besides  the  "Eds  astrale  there  were  other  'ei 
the  Ens   venenorum,  the  Ens  naturale,  the  Ens  Dei,  and  the    Ens  potentibus  spiritii 
all  of  which  were  somehow  responsible  for  diseases,  and,  being  five  in  number,  it  foil 
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that  there  must  be  five  phlegms,  five  jaundices,  five  hydropathies,  five  fevers,  and  five 
cancers.  The  "natural  humours"  which  caused  diseases  ':  are  many  hundred  kinds," 
which  the  author  says  is  "  a  palpable  hit  "  at  Galen's  modest  four.  Finally,  lest  his  scheme 
should  be  incomplete,  he  supplied  two  other  "  sole  causes  of  disease.'"  One  was  the  pre- 
cipitation of  tartar,  and  the  other  some  imperfection  on  the  part  of  the  "  Archseus,"  which 
was  a  kind  of  alchemist  placed  by  God  in  the  cardiac  orifice  of  the  stomach  of  each  of  His 
creatures  ("  his  famous  simile  ")  "whose  business  it  is  to  separate  the  evil  from  the  good  in 
their  nourishment."  "  Paracelsus  was  no  juggler,  no  vulgar  trickster. "  Although  he  stated 
that  the  proper  duty  of  an  alchemist  was  to  make  medicines,  not  gold  and  silver,  he  bam- 
boozled his  secretary,  "  Studious  Fritz,"  into  the  belief  that  he  could  make  gold  from 
mercury.  He  practised  all  kinds  of  occultism,  but  carefully  refrained  from  allusions  to  the 
subject  which  might  lead  him  into  conflict  with  the  Church.  He  also  wrote  a  book  on  the 
"French  Small-pox"  [sic~\.  All  that  has  been  said  against  the  private  character  of  this- 
"much-persecuted  man"  must  be  dismissed  as  baseless  fabrication.  He  now  stands  forth 
as  a  genuine  sixteenth-century  Apostle  of  modern  German  Kultur.  The  appendix  contains 
the  well-known  letter  of  Erasmus  to  Paracelsus,  in  which  the  following  passage  occurs: 
"  Si  quid  tamen  est,  quod  citra  solutionem  corporis,  mihi  possit  lenire  malum,  rogo  ut 
communices.'"  This  is  rendered  in  the  text:  "If  there  is  any  citric  solution  which  can 
ameliorate  the  pain,  I  beg  that  thou  wilt  communicate  it  to  me."  Hence  it  may  be 
inferred  that  profound  admiration. for  Paracelsus  has  led  the  writer  to  share  his  contempt 
for  the  Latin  tongue. 

The  Foundations  of  Normal  and  Abnormal  Psychology.  By  Boris  Sidis,  A.M.,  Ph.D., 
M.D.     Pp.  vii  +  416.     Price  7s.  6d.  net.     London  :  Duckworth  and  Co.,  1914. 

In  an  abstract  it  is  difficult  to  give  an  adequate  description  of  a  book  of  fifty-four  chapters. 
Dr.  Boris  Sidis  is  at  variance  with  all  modern  psychological  trends,  and  he  states  definitely 
that  most  of  the  ideas  developed  in  this  volume  were  formulated  by  him  some  fourteen  years 
ago,  and  then  retouched  from  time  to  time.  Modern  notions  as  to  the  determinism  of 
thought  by  the  association  of  ideas,  applied  psychology  and  unconscious  mentation  are  all 
rejected  as  being  non-existent.  Chance  is  the  ruling  factor  of  mental  life.  Even  physio- 
logical psychology  receives  little  recognition.  The  book  is  divided  into  two  parts — one  on 
"  fundamental  concepts  and  principles,"  the  other  on  "the  theory  of  moment  consciousness." 
The  first  deals  with  the  various  hypotheses  as  to  the  nature  of  mind,  postulates,  theories  of 
perception,  &c,  the  second  mainly  with  the  thresholds  of  the  moment  of  experience. 

Manual  of  Embryology.  By  A.  Melville  Paterson,  M.D.,  F.R.C.S.  Illustrated; 
pp.  xvi  +  391.  Price  10s.  6d.  London :  Henrv  Frowde  and  Hodder  and  Stoughton, 
1915. 

Most  of  the  problems  of  human  anatomy  can  be  solved  by  the  aid  of  the  study  of  com- 
parative anatomy  and  embryology.  This  statement  may  be  accepted  as  the  keynote  of  this 
book.  It  makes  a  difficult  and  complex  subject  extremely  clear.  It  has  over  300  illustrations, 
some  in  colour,  and  these  make  for  lucidity.  Embryological  development  assumes  its  correct 
place  in  the  arrangement  of  chapters,  and  as  one  reads  them  one  learns  the  genesis  not  only 
of  the  normal  but  of  the  freak  forms  of  development.  Thus  the  pituitary  body's  connexion 
with  acromegaly  and  giantism  is  noted ;  nor  is  the  suggestion  of  Goodsir  and  Gaskell  for- 
gotten anent  the  connexion  of  the  stomatoderm  and  the  cerebral  vesicular  system  as  having 
a  possible  relation  to  the  evolution  of  vertebrates  from  invertebrates.  A  full  and  lucid 
description  of  the  development  of  the  nervous  structures  and  the  organs  of  special  sense  is 
presented,  and  this  is  followed  by  that  of  the  organs  of  the  alimentary  canal.  The 
respiratory  and  circulatory  systems  come  next,  and  again  one  is  reminded  how  embryology,  at 
least  as  set  forth  in  Dr.  Paterson's  pages,  explains  the  variations  and  abnormalities  which 
often  prove  so  difficult  to  understand  and  to  retain  in  the  memory.  The  development  of  the 
genito-urinary  organs,  here  carefully  delineated,  is  treated   in  a  similar  way ;  indeed,  this 
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section  forms  a  rational  introduction  to  the  comprehension  of  one  aspect  of  surgery.  The 
skeleton,  its  joints  and  muscles,  are  grouped  with  the  serous  cavities,  so  that  the  study  of 
their  development,  taken  with  the  earlier  part  of  the  hook,  weld  into  a  compact  whole  the 
embryology  of  the  organism.  In  such  a  manner  is  this  done  that  section  leads  to  section  in 
easy  sequence,  and  a  vast  amount  of  knowledge  is  presented  in  logical  order.  The  hook  has 
another  aspect,  its  suggestiveness  ;  can  it  be  that  one  day  we  may  seek  in  the  embryology  of 
tissues  and  organs  for  the  initiation  of  pathogenesis  of  disease  in  the  same  way  as  we  study 
embryology  to  explain  structural  abnormalities  ? 


Prehistoric  Man  and  His  Story  :  A  Sketch  of  the  History  of  Mankind  from  the 
Earliest  Times.  By  Professor  G.  F.  Scott  Elliot,  M.A.Cantab.,  B.ScEdin., 
F.R.S.E.,  F.L.S.,  F.R.G.S.  Illustrated;  pp.  xvi  +  398.  Price  7s.  6d.  net.  London  : 
Seeley,  Service  and  Co.,  Ltd.,  1915. 

The  history  of  the  early  days  of  man  affords  study  for  leisure  hours,  which  is  apt  to  prove 
peculiarly  fascinating.  The  subject  appeals  both  to  the  scientific  and  the  non-scientific  alike. 
This  book  has  been  especially  designed,  by  the  elimination  wherever  possible  of  purelv 
technical  terms,  to  cater  for  the  understanding  of  all  readers  — readers  also  whose  curiosity 
may  from  time  to  time  have  been  excited  by  the  attention  given  by  the  Press  to  the 
discovery  of  prehistoric  remains  in  this  and  other  countries.  "Even,"  says  the  author, 
"the  most  primitive  people  in  the  world  have  their  theories  on  the  origin  of  mankind."  lb- 
shows,  however,  that  the  mists  obscuring  the  story  of  mankind  are  now  beginning  to  clear 
away,  and  that  a  more  definite  view  is  becoming  possible  of  the  prehistory  of  man.  The  work- 
consists  of  twenty-seven  chapters  and  a  complete  index.  Due  importance  is  assigned  to  the 
discovery  of  the  famous  Piltdown  skull,  "  for  it  may  be,"  says  the  author,  "  that  it  belonged 
to  the  very  earliest  of  all  human  races."'  Moreover,  it  is  distinguishable  as  being  the  most 
primitive  and  ape-like  yet  unearthed,  with  the  exception  of  Pithecanthropos.  The  book 
includes  several  chapters  auxiliary  to  the  main  subject,  such  as  those  on  "  Prehistoric  Art." 
"Kitchen  Middens,"  "Pigmy  Flints,"  "Prehistoric  Trade,"  "The  Age  of  Metals,"  "War 
and  Iron."     The  plates  and  illustrations  add  to  the  attractiveness  of  the  text. 

Collected  Papers  from  the  Research  Laboratory,  Parke,  Davis  and  Co.,  Detroit, 
Mich.  Dr.  E.  M.  Houghton,  Director.  Reprints,  vol.  iii,  1915.  Illustrated;  pp.  iv 
+  311. 

Now  that  "Merck's  Reports"  have  passed  along  the  road  which  leads  to  another  of  the 
numerous  miscalculations  of  the  Germans,  we  may  assume  that  this  volume,  comprising 
the  results  of  the  Research  Laboratory  of  Messrs.  Parke,  Davis  and  Co.,  will  supply  the  place 
hitherto  occupied  in  this  respect  by  the  Darmstadt  firm.  Possibly  it  might  be  worth  while 
for  Messrs.  Parke,  Davis  and  Co.  favourably  to  consider  the  matter,  and  by  so  doing  render 
us  independent  of  one  thing  more  "made  in  Germany."  Merck  having,  with  the  usual 
Teutonic  pushfulness,  created  a  demand,  there  is  certainly  room  for  an  annual  publication  of 
the  kind,  and  there  is  no  reason  to  doubt  that  such  a  publication  would  prove  commercially 
beneficial  to  the  firm  issuing  it,  as  much  as  must  have  been  the  case  with  Merck.  This 
volume  contains  twenty-two  reprints,  embracing  a  variety  of  subjects,  among  which  may  be 
mentioned,  "A  Sero-enzyme  Test  for  Syphilis,"  "  The  Sterilization  of  Adrenalin  Solutions." 
"Some  Experiences  with  Bacterial  Vaccines  in  Scarlet  Fever,"  "The  Pineal  Gland  in 
Relation  to  Somatic,  Sexual,  and  Mental  Development."  Again,  "A  Study  of  the  Germi- 
cidal Action  of  the  Ultra-violet  Rays  "introduces  us  to  some  interesting  facts  and  conclusions, 
one  of  the  latter  being  that  the  strong  bactericidal  action  of  these  rays  probably  depends  upon 
their  absorption  by  the  bacterial  protoplasm.  This  paper  is  worthy  of  perusal,  especially  from 
its  possible  practical  and  clinical  a-pects. 
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A  System  of  Medicine.  Edited  by  Sir  William  Osleb,  Bt.,  M.D.,  F.R.S.,  assisted  by 
Thomas  McCrae,  M.D.,  F.R.C.P.  In  five  volumes.  Second  Edition,  revised.  Illus- 
trated. Price  £7  15s.  per  set ;  £1  15s.  per  single  volume.  London  :  Henry  Frowde  and 
Hodder  and  Stougbton,  1915. 

An  enterprise  sucb  as  tbese  five  volumes  represent  is  so  obviously  distinguishable  that 
reflections  in  correspondence  therewith  will  probably  suggest  themselves  to  all  readers.  No 
hint,  therefore,  in  these  pages  is  needful  to  accentuate  the  importance  of  the  editors' 
achievement.  And  yet  the  volumes  under  notice  form  the  second  edition  of  this  work.  The 
fact  that  within  a  period  of  only  six  years  a  new  edition  should  have  been  called  for 
clearly  emphasizes  the  position  to  which  the  work  has  already  attained.  Meanwhile,  in 
this  new  edition,  there  has  been  much  revision,  and  certain  important  changes  have  been 
introduced.  In  order  to  allow  more  space  for  new  sections  the  editors  have  omitted  some 
chapters  upon  subjects  which,  though  important,  have  not  undergone  very  radical  changes, 
and  to  which  chapters  reference  can  be  made  in  the  first  edition.  New  sections,  on  the 
other  hand,  have  been  added  on  Pellagra,  Beriberi,  Trypanosomiasis,  and  Malta  Fever,  while 
Dr.  Thomas  Lewis  has  contributed  a  special  section  on  Electrical  Diagnosis  in  Cardiac 
Diseases.  In  the  course  of  the  revision  attention  has  been  especially  directed  towards 
amplifying  the  features  of  diagnosis  and  treatment,  while  condensation  has  been  followed 
in  respect  to  ^etiological  and  pathological  factors.  This  policy  of  condensation,  with  other 
re-arrangements,  has  enabled  the  editors  to  reduce  the  number  of  volumes  from  seven 
to  five,  without  any  impairment  in  the  practical  character  of  the  work.  It  is  noticeable 
that  some  of  the  sections  approach  in  fullness  almost  complete  treatises  upon  the  subject  with 
which  they  deal.  In  Volume  IV,  for  example,  "  Diseases  of  the  Circulatory  System"  occupy 
no  fewer  than  57S  pages,  and  in  Volume  II,  "  Diseases  of  the  Respiratory  Tract  "  as  many  as 
335,  and  in  Volume  I,  to  "  Tuberculosis  :'  are  assigned  235.  Incidentally,  the  five  volumes 
reach  the  large  total  of  5,539  pages.  Mention  should  not  be  omitted  of  the  many  coloured 
plates  and  the  illustrations  in  the  text.  Each  volume  is  separately  indexed,  while,  in 
addition,  a  general  index  has  been  compiled  and  is  included  in  Volume  V. 


A  Text-book  of   Surgery.      By  Richard  Warrex,   M.D.,   M.Ch.Oxon.,  F.R.C.S.      Two 
volumes.     Illustrated.     Price  25s.  net.     London  :  J.  and  A.  Churchill,  1915. 

The  aim  of  these  volumes,  the  author  states,  "  is  to  place  before  the  reader  the  more 
practical  issues  of  surgery  from  the  standpoint  of  the  general  surgeon."  In  maintaining 
this  object,  with  at  the  same  time  the  purpose  of  simplifying  his  teaching  as  far  as  possible, 
the  author  has  adopted  the  policy  of  only  discussing  alternative  methods  of  treatment  where 
the  course  of  the  disease  or  the  condition  of  the  patient  renders  such  alternative  methods 
advisable.  On  the  other  hand,  special  attention  is  devoted  to  the  sections  on  the  blood- 
vessels, bones  (including  fractures),  joints,  the  air-passages,  the  abdomen,  and  the  urinary 
system.  Meanwhile  the  teaching  throughout  is  mainly  based  upon  the  author's  personal 
experience — experience  the  results  of  which  have  proved  sound  and  satisfactory.  The  first 
volume  includes  sixteen  chapters,  and  is  divided  into  three  sections,  introductory  and  general, 
the  surgery  of  the  skeleto-motor  system,  and  of  the  nervous  system  and  ear,  respectively. 
The  second  volume  contains  twenty-one  chapters,  and  is  divided  into  five  sections.  Of 
these  may  be  mentioned :  the  surgery  of  the  vascular  system,  abdominal  surgery,  the  oro- 
nasopharynx  and  its  connexions,  the  genito-urinary  system,  the  surgery  of  the  thorax  and 
breast.  Under  these  various  headings  are  discussed  fully  the  surgical  aspects  of  the  diseases 
concerned,  forming  a  reflex  of  the  up-to-date  methods  of  surgical  treatment.  The  illus- 
trations are  a  distinguishing  feature  of  the  work,  from  the  profuseness  of  their  number, 
their  excellent  reproduction,  and  instructive  character.  A  full  general  index  accompanies 
the  second  volume. 
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Mind  Cubes.      By  Geoffrev  Rhodes.      Pp.  x  +  276.      Price  5s.     London :  Methuen  and 
Co.,  Ltd.,  1915. 

'A  knowledge  of  half-a-dozen  elementary  facts  about  the  mechanism  of  the  human  body 
and  mind  which  are  essential  to  a  clear  understanding  of  the  various  phenomena  of  mind 
cures*'  is  supplied  in  the  first  thirteen  pages;  and  the  author  then  proceeds  to  explain  the 
difference  between  "  active  "  and  "  potential  "  consciousness,  and  the  relationship  of  health 
and  sickness  (Chapter  II).  "Health  is  an  ideal  conception  which  can  be  approached  by 
disciplining  the  mind  and  body,  and  by  cultivating  the  will  .  .  .  What  is  needed  in 
all  cases  of  ill-health  is  iyitemal  stimulation,  or  stirring  up  of  the  emotions  and  the  thoughts 
engendering  a  strength  of  will,  and  a  contentment  that  shall  reinforce  the  ordinary  material 
remedies"  (p.  64).  "Faith  has  always  been  the  main  factor  in  healing.'*  The  history  of 
the  "  Mind  Cure"  movement  is  given,  and  the  influence  of  hypnotism,  suggestion  and  auto- 
suggestion on  ill-health  is  explained.  "Psychological  methods  are  of  the  greatest  value 
in  dealing  with  all  disturbances  of  memory  or  will "'  (p.  210),  and  "  some  of  the  most  promi- 
nent and  best-respected  members  of  the  healing  profession  now  confine  their  practice  entirely 
to  psycho  tberapy\"  The  value  of  psycho-analysis  and  of  the  interpretation  of  dreams  is 
referred  to,  but  the  reader  is  cautioned  against  the  "  heresies  and  fallacies  "  of  the  Christian 
Scientists  of  the  late  Mrs.  Eddy's  school.  A  large  number  of  instances  of  modern  miracles  at 
hospitals  and  elsewhere  is  given  without  such  details  as  would  only  be  of  interest  to  medical 
men,  and  in  explanation  the  reader  is  informed  that  "it  is  not  contrary  to  established 
scientific  knowledge  to  suppose  that  it  may  be  possible  for  us  in  certain  moods  to  refresh  and 
renew  our  bodies  by  attuning  our  consciousness  to  the  universal  rhythm  that  gives  being 
to  plants  as  well  as  to  atoms  "  (p.  192).     The  book  includes  a  bibliography  and  an  index. 

Vigour    and    Heredity.      By   J.   Lewis   Bonhote,    M.A..   F.L.S.,    F.Z.S.      Illustrated  ; 
pp.  xi  +  263.     Price  10s.  6d.     London:  West,  Newman,  and  Co.,  1915. 

The  object  of  this  book  is  to  bring  into  review  the  author's  "  vigour  "  hypothesis  in  respect 
to  the  explanation  of  the  facts  of  inheritance.  By  "  vigour  "  he  means  "  activity  of  nutrition 
and  function,"  that  is,  a  state  of  high  metabolism,  and  "where  the  rate  of  metabolism  in 
one  individual  is  greater  than  in  another,  the  vigour  is  said  to  be  higher.'"  Thus  physiology 
is  brought  into  the  discussion  of  the  subject,  and  in  the  author's  belief  this  supplies  a  link 
of  fundamental  importance  in  relation  to  heredity  and  evolution.  By  this  means  it  is  shown 
how  the  Galtonian  and  Mendelian  hypotheses  may  be  made  mutually  complementary.  The 
subject  is  divided  into  three  parts,  under  the  headings  respectively  of  (1)  Enunciation, 
(2 1  Experimental,  (3)  Discussion,  comprising  sixteen  chapters.  The  author  concludes  that 
•  when  it  is  once  realized  that  characters  ,may  be  largely  eliminated  by  environment  if 
brought  to  bear  early  enough,"  it  will  become  possible  for  a  nation  to  arise  producing  fine 
strong  men  and  healthy  women,  "while  many  diseases,  such  as  consumption,  insanity, 
•drunkenness  will,  Ipso  facto,  disappear."  "Such  things,"  he  says,  "are  possible,  and  the 
change  would  take  barely  two  generations"  to  effect.  Those  who  are  interested  in  the 
subject  of  heredity,  and  hold  special  views  thereon,  will  find  in  this  book  a  new  theory  for 
their  consideration,  possessing  a  wide  application. 

The  Investigation  of  Mind  in  Animals.  By  E.  M.  Smith.  Illustrated;  pp.  ix  +  194. 
Price  3s.  London  :  Cambridge  University  Press,  1915. 
Experimental  psychology,  even  now  in  its  infancy,  possesses  great  importance,  but  is 
hampered  by  its  many  dangers  through  pitfalls,  blind  alleys,  and  the  domination  of  the 
icUe  fixe  which  may  misread  results.  The  book  before  us  essays  to  collate  the  numerous 
investigations,  the  object  of  which  is  to  discover  whether  mind  can  be  traced  through  the 
animal  series  from  protozoon  to  vertebrate.  It  asks  "whether  mind  is  co-extensive  with 
living  protoplasm  or  is  the  possession  of  only  the  more  highly  organized  animals."  We 
are  reminded  that  though  Loeb  concluded  that  the  lower  organisms  are  merely  automata, 
yet  with  regard  to  the  activities  of  unicellular  organisms,  even  if  they  reveal  no  irrefragable 
proof  of  mind,  "a  study  of  their  conduct  suffices  to  exhibit  at  least  a  fundamental  r< 
blance  to  so-called  « intelligent '  behaviour."  Further,  an  animal  to  make  real  progress 
must  acquire  retentiveness,  must  form  "habits."      The  well-known  labyrinth  experiments 
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are  instructive  and  lead  us  to  the  discussion  of  associative  memory  and  sensory  dis- 
crimination, and,  incidentally,  to  Parker's  remarkable  experiments  with  fish  (Funduliu 
heteroehtus),  and  Yerkes's  dancing  mice,  and  the  difficult  problem  of  conditional  reflexes 
(Selionyi).  We  pass  on  to  "Instinct";  we  are  reminded  tbat  experimental  data  gave 
ground  for  suspecting  that  practice  is  -'necessary  to  smooth  the  way  for  tbe  operation 
of  a  native  capacity."  The  problems  involved  in  "homing,"  as  in  all  "instructive 
activities,"  are  dealt  with  (Chapter  V)  ;  the  phenomena  revealed  by  birds,  by  ants, 
bees,  wasps,  and  so  on,  while  they  suggest  "mind,'"  demand  further  investigation.  The 
concluding  chapters  tell  us  about  "Imitation,"  "Intelligence  and  Ideas."  These  pages, 
however,  are  not  merely  a  collation  of  observations  and  of  the  conclusions  arrived  at  by  the 
observers  :  they  contain  frank,  well-reasoned  criticism  of  the  facts  presented,  and  weave 
through  a  web  of  many  intricate  subjects  the  .woof  which  may  pattern  the  evolution  of  mind 
or  the  differentiation  of  material  function. 

Medical  Lectures  and  Aphorisms.  By  Samuel  Gee,  M.D.  With  Recollections  by 
J.  Wickham  Legg.  Fourth  edition.  Illustrated  ;  pp.  viii  +  408.  Price  6s.  net. 
London  :  Henry  Frowde  and  Hodder  and  Stoughton.  1915. 

The  demand  for  a  fourth  edition  of  this  well-known  work  by  the  late  Dr.  Samuel  Gee 
proves  that,  notwithstanding  the  rapid  changes  in  treatment  and  the  advancement  of  means 
for  the  diagnosis  of  disease,  clinical  observation  and  the  power  of  drawing  correct  inferences 
from  symptoms  still  afford  the  safest  guides  for  the  practice  of  medicine.  The  present 
edition  is  a  reprint  of  the  last,  but  J.  Wickham  Legg,  who  for  nearly  forty  years  was  ou 
terms  of  close  intimacy  with  the  author,  has  appended  a  very  interesting  addendum  of 
Recollections,  which  show  perhaps  even  more  vividly  than  the  Lectures  themselves  the 
philosophic  mind  of  the  author  and  the  vast  range  of  his  knowledge  over  botb  the  ancient 
and  modern  literature  of  medicine.  The  Lumleian  Lectures,  delivered  before  the  Royal 
College  of  Physicians  in  1899,  on  the  Causes  and  Forms  of  Bronchitis,  on  the  Nature  of 
Pulmonary  Emphysema,  and  on  the  Nature  of  Asthma,  may  be  regarded  as  among  the 
classics  of  medicine.  The  Lecture  on  the  Signs  of  Acute  Peritoneal  Diseases,  also  given 
before  the  Royal  College  of  Physicians  in  1892,  is  equally  valuable.  Among  the  shorter 
lectures  in  the  volume,  perhaps  the  most  important  are  those  on  Large  Heads  in  Children 
and  on  Spinal  Myalgia.  The  author's  Clinical  Aphorisms,  the  results  of  many  years'  expe- 
rience and  close  clinical  observation,  collected  by  Dr.  T.  J.  Horder,  contain  invaluable 
information  for  practitioners  and  students  of  medicine.  Included  in  the  volume  are  two 
addresses  to  the  Abernethian  Society  of  St.  Bartholomew's  Hospital;  one,  "The  Conflict 
of  Medicine  with  the  Small-pox,"  in  which  the  treatment  of  the  disease  before  and  after  the 
days  of  Sydenham  are  reviewed,  and  the  steps  by  which  Jenner  became  convinced  of  the 
value  of  vaccination  ;  the  other  on  "Abraham  Cowley,  M.D.,  and  his  Philosophical  College," 
filled  with  interesting  lore  of  London  in  the  seventeenth  century.  A  full  bibliography  of  the 
late  Dr.  Gee's  books,  lectures,  articles,  and  papers  published  during  his  lifetime  is  added, 
and  an  excellent  portrait  of  the  author  and  his  signature  are  prefixed  to  the  volume. 

The    Bibth-time    of   the   World   and   other   Scientific   Essays.      By  J.  Joly,  M.A., 
Sc.D.,F.R.S.     Illustrated  ;  pp.  xv  +  306.     Price  10s.  6d.     London:  T.  Fisher  Unwin, 
Ltd.,  1915. 
This  volume  consists  of  twelve  essays  written  at  various  times  within  recent  years.      The 
author   being   Professor   of   Geology    and    Mineralogy   in   Dublin   University,    the   subjects- 
discussed  are  mostly  based  upon  these  sciences.     The  first  essay  gives  the  title  to  the  book ; 
therein  the  conclusion  is  stated  that  "  by  methods  based  upon  the  approximate  uniformity  of 
denudative  effects  in  the  past,  a  period  of  order  of  100,000  of  years  has  been  obtained  as  the 
duration  of  our  geological  age.''    Other  titles  are  "  The  Bright  Colours  of  the  Alpine  Flowers," 
''Mountain  Genesis,"  "Alpine  Structure,"  "Skating,"  "  Pleochroic  Haloes,"  described  as 
"a  popular  exposition  of  an  inconspicuous  but  very  beautiful  phenomenon  of  the  rocks." 
The  volume  is  the  outcome  of  Alpine  inspiration,  derived  from  summer  wanderings  in  the 
Alps.     The  plates,  showing  the  reproduction  of  photographs  of  Swiss  mountain  scenery  and 
other  features  dealt  with  in  the  text,  are  especially  worthy  of  note. 
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NOTES  ON  BOOKS. 

[The  purpose  of  these  "Notes"  is  neither  to  praise  nor  to  blame,  but  merely  to  draw 
attention  to  some  of  the  new  books  and  new  editions  which  have  been  added  to  the 
Society's  Library. — Ed.] 

Text-book    of   Local   Anesthesia    for    Students   and   Practitioners.      By   Professor 
Dr.    Georg    Hirschel,     With  an    Introductory    Preface    by    Professor   Dr.   Wilms 
Translated  by  Ronald  E.  S.  Krohn,  M.D.Lond.     Illustrated ;  pp.  xii  +  184.     Price 
8s.  6d.  net.     London  :  John  Bale,  Sons  and  Danielsson,  Ltd.,  1915. 

This  book  deals  with  local,  as  contrasted  with  general,  anesthesia,  and  describes  the  two 
methods:  (1)  infiltration  or  local  injection  into  the  cellular  tissues,  and  (2)  injection  into  or 
around  the  nerve  trunks,  or  so-called  conduction  anaesthesia.     The  work  consists  of— (1)  the 
General  section,  dealing  with  indications  for  local  anaesthesia,  the  preparation  of  the  patient, 
drugs,  and  instruments;  and   (2)  the   Special,  dealing  with  the  various  anatomical  regions,' 
with  a  description  of  the  situation  of  nerves  and  their  landmarks.     The  drug  advocated  is 
novocain,  in  preference  to  tropocaine,  stovaine,  and  allied  substances.     Varying  strengths  of 
solutions  are  used,  from  0-5  to  2  per  cent.,  but  in  operations  requiring  a  large  quantity  of 
the  solution  the  weaker  strength  is  preferred.     Suprarenin  is  added,  not  only  to  render  the 
part  anemic  but  also  to  prolong  the  anaesthesia  ;  a  few  drops  of  hydrochloric  acid  are  added 
to  prevent  decomposition  of   the   suprarenin.     While  admitting   that  syncope  occasionally 
follows  the  administration  of  novocain,  the  author  considers  the  drug  practical! v  safe.     In 
the  case  of  a  large  percentage  of  children  the  use  of  general  anaesthesia  is  unavoidable,  and 
the  same  rule  applies  to  adults,  excitable  and  timid  subjects  especially.     Cranial  operatic 
and  those  on  the  face  and  scalp,  are  discussed  in  detail.     It  is  mentioned  that  trephining 
operations  are  nowadays  rarely  performed  under  general  anaesthesia.     The  various  branches 
of  the  trigeminal  nerve  are  noted,  and  the  surface  markings  and  measurements  for  their 
injection  explained.     Dental  analgesia  is  fully  explained.     In  abdominal  cases  the  author 
advocates  the  use  of  preliminary  narcotics,  and  states  that  conduction  and  local  antesthi 
are  not  applicable  in  extensive  operations.     For  the  skin  incisions  a  linear  infiltration   is 
carried  out,  and  in  certain  cases  a  pentagonal  infiltration  is  produced,  the  pentagonal  being 
preferable  for  retraction  of  the  skin  and  muscles.     These  rhomboidal  and  pentagonal  circum- 
injections  are  employed  in  operations  for  hernia,  and  any  peritoneal  adhesions  may  be  also 
injected.      In   fat  individuals   the  satisfactory   injection  of  the  skin  may   be  difficult.     In 
operations  for  appendicitis,  complete  local  anaesthesia  cannot  be  attained  in  the  majority  <>f 
cases,  and  in  "  all  abscesses  and  cases  in  which  pathologico-anatomical  complications  may 
be  expected,"  this  method  is  unsuitable.     General  anaesthesia  lias  often  to  be  induced  before 
the  operation  is  completed.     This  also  applies  to  operations  on  the  stomach,  gall-bladder,  and 
intestines.     Local  anaesthetization  of  the  vertebral  column  is  also  described,  and  the  appli- 
cation of  the  method  in  operations  on  the  rectum  and  anus,  the  male  and  female  genita 
hernia',  and  the  upper  and  lower  extremities,  is  fully  explained.     An  index  has  been  addc 
this  English  edition. 
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A    Shobt   Handbook  of   Cosmetics.       By   Dr.   Max   Joseph.      Second  English    edition, 
revised,  with  Appendix.     Pp.  93.     Price  2s.  6d.     London  :  William  Heinemann,  1914. 
This  quite  elementary  little  work  is  admittedly  a  resume  of  the  well-known  treatise  by 
Paschkis  on  "  Kosmetik  fur  Aerzte  "  (Vienna,  1905).  which  seriously  handled  the  subject  as  a 
specialty  of  dermatology.      The  author  thinks  that  this  specialty  has  too  long  been  exploited 
by  "  beauty  doctors  »  and  other  unqualified  practitioners.      Finding  that  the  larger  books  of 
Paschkis  and  others  were  frequently  consulted  for  the  many  valuable  formulae  contained, 
Dr   Joseph  considered  that  an  epitome  would  be  of  practical  service.     No  attempt  is  made 
to  deal  with   the  serious  problems  of  cosmetic  surgery  in  the  sense  of  plastic  restorative 
or  prosthetic  operations,  paraffin  injections,  &c,   but  the  chapters  devoted  respectively  to 
the  skin    hair,  mouth,  eve,  are  mainly  occupied  by  selections  of  prescriptions  taken  from 
Paschkis   Lubel   Eichoff,  Dachauer,  and  other  German  authorities  ;  with  observations  upon 
diet  and'-eneral  hygiene.     The  formulae  are  given  in  both  English  and  metric  notat! 
in  many  c°ases  also  the  recipes  are  identified  by  the  commercial  names  of  such  propnetary 
washes,  creams,  &c,  as  they  resemble. 

Morphology  and  Anthropology  :  a  Handbook  for  Students.  By  W.  L.  H.  Duck- 
worth, M.A.,  M.D.,  Sc.D.  Second  edition.  Volume  I.  Illustrated  ;  pp.  xiv  -  304. 
Price  10s.  6d.  London:  Cambridge  University  Press,  1915. 
Dr  Duckworth's  work,  which  is  upon  physical  anthropology  from  the  comparative 
anatomy  point  of  view,  presupposes  considerable  knowledge  by  the  student  of  the  skeleton 
of  vertebrates  and  modern  anatomical  nomenclature.  To  such  it  will  well  serve  m  prepara- 
tion for  the  Cambridge  Natural  Science  Tripos  examination.  The  first  volume  of  this 
second  edition  is  in  reality  Section  I  of  the  first  edition,  greatly  enlarged  and  published 
by  itself  More  than  eightv  new  (and  mostly  original)  illustrations  have  been  added,  and  the 
text  has  been  rewritten.  A  general  careful  survey  is  taken  of  the  order  Primates  and 
certain  lower  mammal  forms.  The  detailed  tables  of  related  characters  very  fairly  set 
forth  all  the  main  points  of  structure  which  indicate  the  zoological  position  of  man.  The 
author  places  the  lemurs  among  the  Primates  for  reasons  of  brain  structure,  notwithstanding 
the  difficulties  of  other  anatomical  morphology.  Very  many  of  the  illustrations,  being  taken 
from  specimens  in  the  Cambridge  Museum  and  other  well-known  collections,  can  thu=  be 
further  studied  and  compared.  An  interesting  historical  account  of  the  origins  of  physical 
anthropology  s  given  ;  but  otherwise  references  to  its  enormous  literature,  though  always 
apt,  are  judiciously  restricted. 

\  Manual  for  Health  Officers.  By  J.  Scott  MacNutt,  A.B.,  S.B.  With  a  Foreword 
by  William  T.  Sedgwick.  First  edition.  Pp.  x  -  650.  Price  12s.  6d.  London: 
Chapman  and  Hall,  Ltd.,  1915. 

This     substantial     and    comprehensive    work    is,    excepting    the    literature    of    Inter- 
national  Congresses,    almost   entirely  American    in    its   origin,    scope,    and    its    references. 
The   first    part,  of   five  chapters,  gives  an  account  of   the  present  organization  of   Health 
Authorities  in  the  United  States,  and  their  powers  and  methods  of  administration  under 
Federal  and  State  laws  and  local  regulations,  and  will  be  of  use  not  only  to  the  full-time 
professional  health  officers,  but  also  to  the  workers  in  voluntary  associations  and  private 
medical   practitioners.     The   lists   of   unofficial    organizations   concerned  with  the   enforce* 
ment  of   health  and   sanitary  observances   in   the  more  progressive   communities  are  very 
impressive;    and   we  learn  that   cordial   co-operation    exists   between    them   and   the       g 
executive.     The  second  part  of  the  book,  in  ten  chapters,  deals  quite  fully  with  the  si; 
of  Communicable  Disease,  Child  Hygiene,  Food  Supplies,  Water,  Housing.  Nuisances,  and 
the   Collection   and  Value  of  Vital    Statistics.     A  chapter  on    Publicity   (the  value  of  the 
press,  exhibitions,  motion-pictures)  and  its  right  control  is  of  special  interest.     Numerous 
appendices  on  related  educational  and  social  questions  are  confined  to  collected  facts 
free  from  the  advocacy  of  special  or  personal  views.     There  is  a  full  index. 
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The  Seven  Ages  of  Woman  :  a  Consideration  of  the  Successive  Phases  of  Woman's 
Life.  By  Mary  Scharlier,  M.D.,  M.S.Lond.  Pp.  xiii  +  286.  Price  Os.  net. 
London  :  Cassell  and  Co.,  Ltd.,  1915. 

In  dedicating   this   book  to   her  patients,   "young,   middle-aged,  and  old,''  the  author 
explains  that,  while  there  are  various  works  in  existence  for  the  guidance  of  young  wives 
and  mothers,  she  has  aimed  at  producing  something  rather  more  general  and  more  compre- 
hensive in   its  scope.     She  deals  in  outline  with  "all  the  phases  of  woman's  life,  physical 
mental,  conjugal,  and  maternal,  from  childhood  to  old  age."     After  discussion  of  the  health 
of  the  child  and  growing  girl,  and  the  proper  relation  of  exercise  and  education  to  the  n. 
Bary  physical  development,  the  author  touches  on  the  question  of  professions  for  girls  and 
passes  to  the  chapters  of  special  instruction  to  the  wife  and  mother.     Sections  on  pregnancy 
and  childbirth,  with  information  on  various  abnormalities  in  both,  and  on  the  causes  and 
symptoms  of  miscarriage,  are  followed  by  chapters  on  infant  care  and  on  the  upbringing  of 
young  children,  including  the  treatment  of  the  commoner  ailments  of  childhood.     The  book 
closes  with  chapters  on  the  difficult  period  of  transition  through  middle  age  to  old  age 
A  list  of  formulae  and  an  index  are  appended. 

The  Primary  Lung  Focus  of  Tuberculosis  in  Children.  By  Dr.  Anthon  Ghon. 
English  edition.  Authorized  translation  by  D.  Barty  King,  M.A.,  M.D.Edin. 
M.R.C.P.Lond.  &  Edin.  Illustrated;  pp.  xxiv  +  172.  Price  10s.  6d.  London' 
J.    and  A.  Churchill,  1916. 

The  work  is  based  on  macroscopical  and  anatomical  evidence  derived  from  184  cases  of 
tuberculosis  in  which  the  autopsy  had  been  performed  by  the  author.  In  every  case  careful 
dissection  of  the  thoracic  organs  was  followed  by  that  of  all  the  other  organs  as  well  as  of 
all  the  lymphatic  glands  in  the  body,  especially  those  of  such  organs  which  served  as  channels 
of  infection.  The  cases  were  divided  into  two  main  groups.  The  great  majority  -  viz.  170 
cases,  or  92-40  per  cent.— belonged  to  the  first  group,  which  consisted  of  cast  3  with  a  primary 
lung  focus  with  or  without  other  tuberculous  changes  in  other  organs  and  the  lymph  -lands. 
Only  14  cases,  or  7-60  per  cent.,  belonged  to  the  second  group,  which  consisted  of  eases 
without  a  lung  focus.  The  result  of  the  author's  elaborate  researches  was  to  prove  that  the 
lungs  were  the  channel  of  infection  in  at  least  88-05  per  cent.,  thai  in  8-15  per  cent,  another 
organ  besides  the  lungs  served  as  a  channel  of  infection,  and  that  in  only  270  per  ceut.  was 
the  channel  of  infection  incontestably  outside  the  lungs— viz.,  in  the  tonsil,  skin,  or  small 
intestine.  The  author  concludes  that  in  childhood  the  primary  infection  of  the  lungs 
represents  the  usual  form  of  the  tuberculous  infection.  Incidentally  ( Dion's  researches 
confirm  the  specific  value  of  the  tuberculin  reaction.  A  positive  tuberculin  reaction  during 
life  induced  him  to  make  careful  search  for  tuberculous  changes  in  every  case  where  they 
w,ie  not  found  immediately,  with  the  result  that  in  only  two  cases  which  had  given  a 
positive  tuberculin  reaction  was  it  impossible  to  find  tuberculous  changes  by  macroscopical 
examination.  The  work  contains  seventy-two  text  illustrations,  and  one  black  and  one 
coloured  plate  showing  the  distributions  of  the  tuberculous  lesions. 

English  Public  Health  Administration.  By  B.  (1.  Bannington.  Introduction  by 
Graham  Wallas,  M.A.     Pp.   xiv   +   338.     Price   7-.   6d.     London:  P.  S.   King  and 

Son,  Ltd.,  1915. 

The  author  of  this  book  is  the  Inspector  of  Nuisances  for  the  County  Borough  of  West 
Ham,  and  his  work  includes  an  "  Introduction  "  contributed  by  Professor  Graham  Wallas, 
of  London  University.     The  aim  of  the  work  is  to  supply  an  omission  in  sanitarv  literature. 
Hitherto,  for  the  most  part,  the  many  compilations  dealing  with  the  work  of  sanitai 
have  consisted  of  the  reproduction  of  the  text  of  the  various  Acts  of  Parliament 
comments,  or  of  practical  handbooks  about  drains,  sound  and  unsound  food,  and  pathogi 
bacteria.    In  none  of  them  is  discussed  the  public  health  department  from  the  poinl 
an  administrative  unit  of  the  system  of  local  government.      This  omission  the  author's  v 
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attempts  to  rectify  by  providing  a  survey  of  the  administrative  technique  of  the  public 
health  department.  The  book,  therefore,  possesses  an  examinational  interest  for  those 
preparing  themselves  for  the  various  examinational  tests  of  the  sanitary  corporations ;  at 
the  same  time  it  will  doubtless  appeal  to  sanitary  officers  generally  as  being  a  useful  addition 
to  the  literature  of  their  subject.  It  comprises  twenty-seven  chapters,  in  which  the  author 
develops  his  views,  and  in  one  of  them  he  discusses  the  need  for  reform  in  the  Public  Health 
service.  He  submits,  categorically,  that  the  service  is  more  efficient  than  it  was,  but  that  its 
imperfections  are  still  very  great — "its  intricacies  and  complexities  require  simplification  " — 
and  he  concludes  by  pointing  out  the  means  by  which,  in  his  opinion,  the  necessary  reforms 
could  be  inaugurated.     A  bibliography  and  a  full  index  complete  the  work. 

Manual  of  Surgery.  By  Alexis  Thomson,  F.R.C.S.Ed. ,  and  Alexander  Miles, 
F.R.C.S.Ed.  Vol.  I,  General  Surgery;  Vol.  II,  Regional  Surgery.  Fifth  edition, 
revised.  Illustrated ;  Vol.  I,  pp.  xix  +  801  ;  Vol.  II,  xvi  +  948.  Price  10s.  6d.  per 
volume.  Edinburgh,  Glasgow,  and  London  :  Henry  Frowde  and  Hodder  and 
Stoughton,   1915. 

The  characteristics  of  the  fifth  edition  of  this  Manual  of  Surgery  may  be  summarized 
bv  saying  that  the  whole  of  the  text  has  been  revised  and  various  sections  entirely  rewritten, 
so  as  to  bring  them  into  line  with  recent  advances  in  pathology  and  treatment.  In  order  to 
admit  of  new  matter  being  incorporated  without  materially  adding  to  the  size  of  the  work, 
all  debatable  questions  and  such  subjects  as  can  only  be  taught  practically  in  the  wards  of 
a  hospital  have  been  eliminated,  and  operative  surgery  has  been  relegated  to  a  third  volume, 
which  has  not  yet  appeared.  The  addition  of  new  illustrations  mainly  accounts  for  the 
increased  size  of  the  present  issue.  The  Basle  Anatomical  nomenclature  has  been  adopted ; 
but,  for  the  benefit  of  those  readers  still  unfamiliar  with  the  new  system  of  terminology,  the 
older  terms  have  been  given  in  brackets. 

International  Clinics  :  a  Quarterly  of  Illustrated  Clinical  Lectures  and  Especially 
Prepared  Original  Articles.  Edited  by  Henry  W.  Cattell,  A.M.,  M.D.Philad., 
U.S.A.  With  the  Collaboration  of  Charles  H.  Mayo,  M.D.Rochester,  and  others. 
Vol.  Ill,  twenty-fifth  series,  1915.  Illustrated ;  pp.  x  +  303.  Only  sold  in  complete 
sets  of  four  vols.,  35s.  net.  per  annum.  Philadelphia  and  London  :  J.  B.  Lippincott 
Co.,  1915. 

This  volume  contains  a  large  number  of  articles,  twenty-five  in  all,  on  a  great  variety  of 
subjects,  arranged  under  the  headings — Diagnosis  and  Treatment,  Pediatrics,  Borderland 
Medicine,  and  Surgery.  Almost  all  the  articles  are  written  by  citizens  of  the  United  States 
and  relate  to  matters  of  general  interest.  It  is  interesting  to  note  that,  even  of  the  three 
contributors  from  the  Old  World,  one  only  deals  with  matters  connected  with  the  War.  In 
giving  a  notice  of  such  a  volume  it  is  impossible  to  dwell  on  any  particular  communication. 

The  Antiquity  of  Man.  By  Arthur  Keith,  M.D.Aberd.,  LL.D.,  F.R.C.S.Eng.,  F.R.S. 
Illustrated  ;  pp.  xx  +  519.     Price  10s.  6d.     London  :  Williams  and  Norgate,  1915. 

The  history  which  this  book  unfolds  leads  up  to  the  discovery  of  the  Piltdown  fragments. 
The  significance  of  these  as  regards  their  origin,  place  in  geological  time,  and  their  relation 
to  other  human  remains  is  fully  dealt  with  throughout  the  book.  The  methods  of  comparison, 
of  reconstruction,  and  the  data  upon  which  Professor  Keith  has  based  his  view  that  Eoan- 
thropus  is  Pliocene  man,  a  branch  offshoot  from  the  human  phylum,  and  "  a  representative 
of  an  extinct  form  of  man  "  are  carefully  and  candidly  advanced.  Both  the  accepted  and  the 
"  reserved  "  skeletons  or  fragments  of  humanoid  beings  are  passed  in  review.  Thus  Neolithic 
man,  the  dwellers  in  the  submerged  forests,  the  pre-Neolithic,  Palaeolithic,  and  Mousterian 
with  pre-Mousterian  types,  Neanderthal  man,  live  again  in  these  pages.  Not  only  are  the 
European  types  considered,  but  also  those  of  Africa,  Java,  North  and  South  America  as  well. 
Having  collected  all  the  available  evidence  bearing  upon  these  types,  the  author  discusses 
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their  position  in  time  and  ultimately  their  relationship  with  the  race  of  Piltdown  man.  The 
mass  of  somewhat  divergent  criticism  called  forth  by  Eoanthropus  finds  heedful  scrutiny  in 
the  last  half  of  the  book  ;  nothing  is  suppressed  or  exaggerated.  The  arguments  are  weighed, 
and  the  dispassionate  findings  of  the  methods  of  anatomical  science  are  invoked  in  support  of 
Professor  Keith's  view  that  the  Piltdown  remains  are  those  of  man,  possibly  Simian  in  minor 
particulars,  but,  even  so,  of  a  type  mentally  advanced  and  resembling  his  modern  successors. 
Hi-  brain,  his  teeth,  his  probable  appearance,  and  his  possible  environment,  are  severally 
discussed.  The  last  is  a  remarkable  chapter.  In  it  is  hypothecated  the  branching  of  a 
genealogical  tree,  showing  the  ancestral  stems  and  possible  lines  of  ascent  to  the  higher 
Primates. 


Handbook  of  Medical  Entomology.  By  Wh.  A.  Riley,  Ph.D.,  and  0.  A.  Johannsen, 
Ph.D.  Illustrated  ;  pp.  ix  +  348.  Price  $2.00,  post  paid  §2.20.  Ithaca,  New  York  : 
The  Comstock  Publishing  Co.,   1915. 

The  perusal  of  this  work  by  Professors  Riley  and  Johannsen,  of  the  Cornell  University, 
brings  very  forcibly  to  our  notice  the  interdependence  of  different  fields  of  scientific  research. 
The  authors  state  in  their  preface  the  object  of  this  book  is  to  put  the  student  of  medicine 
and  entomology  in  touch  with  the  discoveries  and  theories  which  underlie  some  of  the  most 
important  modern  work  in  preventive  medicine.  The  subject  has  been  considered  broadly 
from  four  points  of  view.  A  certain  number  of  insects  are  directly  poisonous  to  man  ;  these 
comprise  some  of  the  spiders,  scorpions,  ticks,  centipedes,  &c.  Another  group  are  the 
Arthropods,  which  are  directly  parasitic ;  the  best  known,  of  course,  are  the  itch  mites,  lice, 
fleas  and  bugs,  bot-flies,  and  numerous  exotic  parasites,  such  as  the  chigoe  ;  to  this  group 
may  be  added  certain  facultative  parasites.  The  third,  and  from  the  standpoint  of  public 
health  the  most  important,  aspect  of  the  subject  is  that  of  the  carrying  of  disease  and  the 
direct  inoculation  of  disease  germs  ;  the  house  or  typhoid  fly  and  the  stable-fly  are  examples 
of  carriers,  while  the  fleas  play  an  important  part  in  the  transmission  of  plague  by  direct 
inoculation  of  the  disease  germs.  In  the  fourth  group  we  find  the  insects  acting  as  inter- 
mediate hosts  of  the  tape  and  nematode  worms  ;  the  mosquitoes  as  hosts  of  the  parasites  of 
malaria  and  yellow  fever ;  and  the  various  flies  which  convey  trypanosomiases  and  spiro- 
chetoses to  man.  In  the  group  of  possible,  but  imperfectly  known,  cases  of  Arthropod 
transmission  of  disease  to  man,  we  have  infantile  paralysis,  pellagra,  verruga  peruviana,  and 
cancer.  An  elaborate  key  to  the  recognition  of  the  Arthropods  noxious  to  man  is  given,  and 
the  whole  work  is  illustrated  with  line  drawings  and  reproductions  of  photographs. 

With  the  Turkish  Army  in  the  Crimea  and  Asia  Minor.  A  Personal  Narrative.  By 
Thomas  Buzzard,  M.D.  Illustrated;  pp.  viii  +  310.  Price  10s.  Gd.  London: 
John  Murray,  1915. 

This  book  is  an  eloquent  tribute  to  the  mental  vigour  and  activity  of  its  veteran  author, 
and  it  appears  at  an  opportune  moment,  as  dealing  with  countries  and  peoples  who  are  now 
perforce  absorbing  our  close  attention.  The  narrative— an  amplification  of  a  remarkably 
well-kept  diary,  supplemented  by  suitable  additions  from  various  sources— is  prefaced  by  a 
review  of  the  Crimean  campaigns  previous  to  the  author's  arrival  on  the  scene  with  three 
other  medical  emissaries  to  Omer  Pasha's  army  from  the  British  War  Oflice.  The  victories 
of  Omer,  chief  in  command  of  the  Turkish  forces,  had  resulted  in  the  withdrawal  of  the 
Russians  into  their  own  territory,  and  the  tide  of  war  was  directed  to  the  Crimea,  Sebastopol 
becoming  the  chief  objective  (September,  1854).  The  second  chapter  commences  with  the 
young  surgeon's  appointment  in  London,  and  follows  him  in  his  travels  to  the  Crimea  in 
January,  1855  ;  this  section  closes  with  the  fall  of  Sebastopol  in  September  of  that 
The  last  part  of  the  book  is  concerned  with  the  Trans-Caucasian  War,  and  date.-  from 
October,  1855,  to  the  conclusion  of  peace  in  the  following  April.  These  pages  afford  the 
reader  many  glimpses  into  Turkish  obliquities  which  are  characteristic.  Thus  the  General- 
i-imo  was  not  allowed  to  proceed  at  the  critical  moment  to  the  relief  of  Kars  —  then  beiDg 
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besieged  by  the  Russians,  and  in  direst  straits — owing  to  jealousy  on  the  part  of  the  Divan 
(Turkish  Council) ;  and  Selim  Pasha's  large  force,  within  a  few  days'  march,  at  Erzeroum, 
constantly  promised  much  but  went  not  forth,  so  the  wretched  city  was  left  to  its  fate.  The 
same  august  assembly  further  distinguished  itself  by  refusing  to  recognize  the  British  medical 
Staff,  and  the  Turkish  military  surgeons,  being  jealous,  looked  askance  at  them.  Hence 
Buzzard  did  not  enter  upon  his  proper  duties  until  the  Asiatic  campaign  had  begun,  and  he 
had  received  his  appointment  to  the  hospital  at  Trebizond.  Fortunately  all  ill-feeling  was 
thenceforward  exchanged  for  warm  appreciation,  and  Omer,  who  had  always  been  loyal  to 
the  English  surgeons,  presented  Buzzard  and  some  of  his  colleagues  with  the  Order  of  the 
Medjidie.  The  enforced  and  unaccountable  inaction  of  Omer  Pasha  in  the  Crimea  doubtless 
accounts  for  much  of  the  fullness  of  the  personal  narrative  when  relating  to  the  engagements 
in  that  peninsula,  since  the  writer  was  thus  enabled  to  roam  over  the  field  at  his  leisure. 
Many  of  his  adventures  were  thrilling,  and  we  read  of  narrow  escapes  from  earthquake  shocks 
and  shell  explosions,  to  say  nothing  of  exciting  experiences  amongst  thieves,  wolves,  and  what 
not.  Some  details  of  social  and  domestic  life  amongst  the  Turks  bring  this  interesting  work 
to  a  conclusion.  The  text  is  well  supported  by  sketches  taken  on  the  spot  by  the  author,  and 
there  are  two  maps  ;  the  first,  and  most  important,  covers  all  that  part  of  the  Crimea  which 
the  author  deals  with,  and  is  so  indispensable  that  it  should  be  kept  open  for  reference  from 
quite  the  commencement. 


Ixstksct  and  Intelligence.     By  N.  C .  Macnamara,  F.R.C. S.     Illustrated;    pp.  viii  -f  216. 
Price  6s.  net.     London  :    Henry  Frowde  and  Hodder  and  Stoughton,  1915. 

In  the  earlier  chapters  of  this  book  evidence  is  adduced  to  prove  that  the  instinctive 
behaviour  of  human  beings  depends  upon  the  work  done  by  definite  brain  areas.  Education, 
the  writer  insists,  must  be  concerned  with  the  development  of  the  nervous  substance  of  such 
areas,  as  well  as  the  training  of  ''mind  or  consciousness."  The  theory  of  energy  as  displayed 
by  molecules  is  discussed,  and  this  leads  to  the  consideration  of  the  potentialities  of  living 
tissues,  and  their  developmental  advance  through  unicellular  organisms  to  the  highly  differ- 
entiated organs  of  vertebrates.  Accepting  Professor  Lloyd  Morgan's  definition  of  instinct, 
probably  the  most  succinct  and  the  best,  the  writer  rehearses  the  evidence  as  it  appears  to 
him  of  a  steady  advance  in  this  inherited  quality  of  specialized  matter  through  the  animal 
kingdom.  The  importance  of  acquired  responsive  action  to  stimulation  is  insisted  upon 
as  a  means  whereby  simple  and  purposive  acts  may  lead  to  complex  ones,  evincing  suggestion 
of  the  evolution  of  memory.  The  thorny  question  of  how  far  the  lowest  types  show  traces  of 
this  evolution  is  considered,  while,  passing  to  the  higher  classes,  the  initiative  of  spontaneity 
— i.e.,  evidence  of  reasoning — leads  Mr.  Macnamara  to  compare  the  instinctive  with  the 
intellectual  aspects  of  mentality.  It  is  impossible  to  indicate  the  wealth  of  information  given 
in  these  pages,  which  culminate  in  the  sections  dealing  with  education.  The  ordinary  and 
such  special  systems  as  the  Froebel  and  Montessori,  are  analyzed,  and  the  author  animad- 
verts upon  the  defects  of  the  former.  Endowed  with  the  accumulation  of  generations  of 
acquired  and  inherited  instincts,  children  need  instruction,  the  aim  of  which  should  be  to 
regularize  and  to  control  or  develop  them  by  the  help  of  an  ever-increasing  intelligence. 
Knowledge  without  such  mind-growth  is  of  little  value.  "  The  test  of  efficiency  on  leaving 
school  should  be  to  demonstrate  what  a  lad  or  girl  can  do  rather  than  what  he  "  [or  she] 
■'  knows." 
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NOTES    ON    BOOKS. 

[The  purpose  of  these  "Notes''  is  neither  to  praise  nor  to  blame,  but  merely  to  draw 
attention  to  some  of  the  new  books  and  new  editions  which  have  been  added  to  the 
Society's  Library. — Ed.] 

The  Pathology  and  Treatment  of  the  So-called  Nervous  Asthma.  By  J.  B.  Berkart, 
M.D.  Pp.  54.  Price  2s.  6d.  London  :  Humphrey  Milford,  Oxford  University  Press, 
1915. 

The  author  calls  attention  to  the  fact  that,  under  the  names  of  bronchial,  spasmodic,  and 
nervous  asthma,  two  distinct  forms  of  paroxysmal  dyspnoea  are  promiscuously  included  ;  one 
in  which  there  is  a  transient  obstacle  to  breathing  in  the  bronchial  system,  the  other  in 
which  the  air-passages  are  quite  pervious.  Upon  the  recognition  of  the  distinction  between 
these  forms  depends  all  success  in  attempts  at  rational  treatment.  It  is  to  the  obstacle-free 
class  that  is  more  correctly  applied  the  designation  of  "  nervous  asthma."  The  opportunities 
for  witnessing  the  paroxysms  clinically  are  rare.  The  disease  develops  upon  an  endogenous 
neuropathic  basis  the  anatomical  substratum  of  which  is  unknown,  but  it  is  apt  to  be 
associated  with  rickety  conditions  chiefly  affecting  the  spine,  or  with  arterio-sclerosis.  The 
author  endeavours  to  explain  how  children,  previously  weakened  by  some  infectious  disease, 
may  develop  into  "nervous  asthmatics''  owing  to  faulty  surroundings.  Amongst  c 
cited  is  one  of  a  lady  who  suffered  from  a  form  of  dyspnoea  without  any  trace  of  a  rhonchus 
audible  in  the  chest.  There  was  no  pulse  at  the  wrist,  but  breathing  became  quite  normal 
and  the  pulse  returned  as  soon  as  a  few  drops  of  chloroform  had  been  placed  on  a  handker- 
chief under  the  nose.  Other  cases  are  detailed  illustrating  the  connexion  between  this  form  of 
asthmatic  paroxysm  and  the  nervous  conditions  respectively  known  as  agora-,  claustro-,  and 
noso-phobia  :  also  how  worry,  anxiety,  or  overwork  in  a  neuropathic  constitution  may  \ 
to  be  the  starting  point  of  a  dyspnoea.  The  familiar  notion  that  cats  and  other  animals 
induce  asthma  is  based  in  the  author's  opinion  upon  a  false  supposition,  and  when  the 
disease  occurs  in  this  connexion  it  is  in  reality  an  illustration  of  nosophobia,  the  patient 
being  prejudiced  by  ideas  of  the  complaint  being  communicable  by  contact  with  cat's  hair. 
Morbid  states  or  sensations  in  any  part  of  the  body  in  the  neuropath  may  cause  a  paroxysmal 
dyspnoea,  especially  those  arising  in  the  gastro-intestinal  tract,  one  of  the  oommonesl  being 
flatulence.  Fright  or  fear  set  up  by  laryngeal  wheezing  (the  sonorous  vibrations  of  a  lar 
of  mucus  adhering  to  the  cords)  is  another  frequent  cause.  The  concluding  pages,  devoted  to 
treatment,  deal  first  with  the  management  and  hygiene  of  asthmatic  children— a  medium 
course  between  too  severe  handling  and  coddling  being  urged.  Adults  are  cautioned 
against  the  popular  nostrums,  including  various  drugs  and  smokes.  The  standard  I 
expectorants,  also  quebracho  in  large  doses,  are  extolled.  Lastly,  the  vexed  question  of  the 
nose  and  asthma  is  considered,  and  operation  for  obstructions  advised.  The  alleged  h 
of  all  operations  performed  upon  pervious  air-passages  is  attributed  to  suggestion. 
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Collected  Papers  on  Goitre  and  Cretinism,  1913-14.  Reprinted  from  the  Indian 
Jotirnal  of  Medical  Besearch.  By  Robert  McCarrison,  M.D.,  F.R.C.P.  Illus- 
trated.    Calcutta:   Thacker,  Spink  and  Co.,  1915. 

This  is  a  series  of  papers  relating  to  goitre  as  it  occurs  in  India.  (1)  The  first  paper  is 
composed  of  reports  on  the  author's  experimental  "  Researches  on  the  Etiology  of  Endemic 
Cretinism,  Congenital  Goitre,  and  Congenital  Parathyroid  Disease."  He  gives  a  brief 
resume  of  his  previous  investigations,  in  which  he  described  a  micro-organism  found  in 
certain  soils  as  the  causal  agent  of  goitre,  and  in  this  paper  he  amplifies  this  result  by 
observations  on  a  large  number  of  animals,  mainly  rats,  especially  on  the  results  of  feeding 
such  animals  on  filtrates  or  residues  of  emulsions  of  faeces  of  persons  with  goitre.  He 
concludes  that  the  toxic  products  of  certain  faecal  bacteria,  which  are  capable  of  growth 
under  anaerobic  conditions,  can  produce  disease  of  the  parathyroid  glands.  He  also 
publishes  observations  showing  that  the  offspring  of  rats  fed  on  such  products  are  in  a 
certain  proportion  diseased.  Some  of  these  are  cretins  at  or  soon  after  birth,  and  are  usually 
devoured  by  their  mothers.  These  only  constitute  4  or  5  per  cent.,  but  a  much  larger 
proportion  (up  to  63  per  cent.)  have  congenital  goitre,  and  only  about  one-third  have  normal 
thyroid  and  parathyroid  glands.  (2)  The  second  paper  is  "  An  Enquiry  into  the  Causation  of 
Goitre  at  the  Laurence  Military  Asylum,  Sanawar,"  and  attributes  the  prevalence  of  the 
disease  to  the  water  supply,  and  instances  how  a  diminution  of  the  goitre-rate  has  followed 
an  improved  water  supply.  The  increased  activity  of  the  thyroid  glands  in  mountainous 
districts  he  regards  as  increasing  susceptibility,  but  the  main  cause  he  considers  to  "be 
water,  or  rather  the  micro-organisms  contained  in  it."  (3)  "Pathogenesis  of  Experimentally 
Produced  Goitre"  is  a  study  of  the  normal  histology  of  the  thyroid  glands  in  rats  in  health 
and  disease,  and  includes  results  of  microscopical  examination  of  over  200  thyroids,  and  also 
describes  the  macroscopic  examination  of  the  glands.  (4)  "  Experimental  Researches  on  the 
Etiology  of  Endemic  Goitre  "  describes  the  effects  of  cultures  from,  and  filtrates  of,  emulsions 
of  faeces  of  goitrous  persons,  and  he  concludes  that  substances  or  organisms  capable  of  causing 
disease  of  the  thyroid  are  present  at  certain  seasons  of  the  year,  and  that  the  infecting  agent 
is  capable  of  life,  and  it  may  be  of  some  degree  of  growth,  in  fsecally  contaminated  soil  or 
grossly  polluted  water.  (5)  "  The  Distribution  of  Goitre  in  India  "  is  an  account  of  the 
distribution  of  the  disease  in  varying  parts  of  India,  and  with  it  is  combined  an  analysis 
of  the  water  supply  in  places  where  the  goitre-rate  varies  greatly. 

Food  Analysis  :  Typical  Methods  and  the  Interpretation  of  Results.  By  A.  G. 
Woodman.  Illustrated  ;  pp.  x  +  510.  Price  12s.  6d.  net.  New  York  and  London : 
McGraw-Hill  Book  Co.,  1915. 

This  book,  which  belongs  to  the  International  Chemical  Series,  is  primarily  intended  for 
the  undergraduate  student  of  analytical  chemistry  rather  than  for  the  practising  chemist. 
No  attempt  has  been  made  to  include  a  great  variety  of  food  materials,  nor  even  those  which 
are  most  widely  used,  but  certain  typical  foods  have  been  selected  to  illustrate  the  most 
important  analytical  methods.  These  are  described  in  great  detail,  and  special  attention  is 
given  to  the  interpretation  of  results.  There  are  chapters  on  general  methods,  the  micro- 
scopical examination  of  foods  and  colouring  matters  and  preservatives.  The  rest  of  the  book 
is  devoted  chiefly  to  a  consideration  of  milk  and  cream,  edible  fats  and  oils,  carbohydrate 
foods,  cocoa  and  chocolate,  spices,  and  alcoholic  beverages.  There  are  numerous  illustrations 
in  the  text,  and  a  full  index.  It  should  be  noted  that  the  book  is  chiefly  intended  as  a  text- 
book for  American  students,  and  the  standards  of  purity.  &c,  referred  to  are  those  of  the 
United  States. 

Back  Injuries  and  their  Significance  under  the  Workmen's  Compensation  and 
other  Acts.  By  Archibald  McKendrick,  F.R.C.S.E.  Illustrated ;  pp.  vii  +  173. 
Price  2s.  6d.  net.     Edinburgh:  E.  and  S.  Livingstone,  1916. 

Injuries  of  the  back  as  subjects  for  claims  for  compensation  under  the  Workmen's 
Compensation  Act  form  one  of  the  most  difficult  classes  of  cases  with  which  insurance  com- 
panies have  to  deal,  and  frequently  present  puzzling  problems  to  medical  referees.     In  this 


35 

little  book  Mr.  McKendrick,  after  a  preliminary  description  of  the  anatomy  of  the  spine  and 
muscles  of  the  back,  has  set  out  in  detail  the  various  methods  of  examination  which  are  of 
assistance  in  investigating  injuries  of  this  region.  Strained  or  "racked"  back  is  the 
commonest  form  of  injury,  and  in  these  cases  the  man  should  be  asked  to  put  himself  in 
the  exact  attitude  he  was  in  at  the  time  of  the  accident.  This  will  almost  certainly  cause 
him  pain,  and  will  assist  the  examiner  to  determine  which  muscles  were  in  action  at  the 
moment  of  the  alleged  strain.  The  question  of  pain  and  tenderness  is  fully  examined,  while 
useful  hints  are  given  as  to  the  significance  and  diagnostic  value  of  local  and  referred  pain 
respectively.  Movements  and  measurements,  X-ray  examination,  and  electrical  testing  form 
the  subjects  of  other  sections  of  the  book.  Under  the  headings  of  Physics  and  Dynamics 
of  the  Back  the  architectural  and  mechanical  arrangements  of  the  parts  are  fully  discussed, 
and  the  powers  of  resistance  which  can  be  offered  to  violence  are  examined.  The  author 
points  out  that  there  are  several  physiological  disabilities  to  which  the  back  is  liable,  and 
these  markedly  predispose  it  to  strain.  For  instance,  prolonged  use  and  prolonged  over- 
stretching of  a  muscle  temporarily  reduce  its  normal  range  of  contractility,  as  everyone  is 
aware  who  endeavours  to  straighten  his  back  after  prolonged  work  in  a  stooping  posture. 
This  factor  seems  to  account  for  the  relatively  high  proportion  of  strained  backs  which 
occur  in  coal-miners,  who  often  have  to  work   for  long  hours  in  a  bent  position. 

Wheeler's  Handbook  of  Medicine.     By  William  R.  Jack,  B.Sc,  M.D.,  F.R.F.P.S.G. 

Fifth   edition,    illustrated;    pp.  xv  +  552.      Price  8s.   net.      Edinburgh:    E.  and    S. 

Livingstone,  1916. 
A  book  which  has  reached  a  fifth  edition  lequires  little  detailed  attention  from  a  reviewer 
in  respect  to  its  claim  upon  his  duty  to  record  his  impressions  of  the  work.  Such  a  work, 
having  made  its  mark,  speaks  for  itself ;  the  continued  demand  for  it  is  sufficient  evidence  of 
the  position  it  has  attained.  The  framework  and  the  general  detail  remain  as  each  edition  is 
issued — mostly  unchanged  ;  but  a  new  edition  affords  scope  for  more  perfect  elaboration,  for 
revisions  rendered  necessary  by  the  advance  of  time,  and  for  the  readjustment,  where 
demanded,  of  opinion.  This  new  edition  is  conspicuous  for  a  considerable  enlargement  of 
the  section  devoted  to  cardiac  disease.  Therein  the  author  has  incorporated  the  chief 
advances  of  our  knowledge  in  this  special  subject,  an  advancement  rendered  possible  by  the 
newer  methods  of  cardiac  investigation.  Amplification,  also,  is  noticeable  of  the  paragraphs 
relating  to  treatment  throughout  the  work,  inclusive  of  the  most  recent  suggestions.  A 
slight  increase  in  the  size  of  the  work  became  unavoidable  in  consequence  of  the  introduction 
of  these  changes.     A  full  index  completes  the  volume. 

A  Manual  of  Surgical  Anatomy.  By  Lewis  Beesly,  F.R.C.S.Edin.,  and  T.  B.  Johnston, 
M.B.,  Ch.B.  Illustrated;  pp.  xiv  +  557.  Price  l'2s.  Gd.  net.  London:  Henry 
Frowde  and  Hodder  and  Stoughton,  1916. 
Just  as  the  study  of  clinical  surgery  requires  the  observation  of  patients,  so  the  knowledge 
of  anatomical  surgery,  or  surgical  anatomy,  can  only  be  favourably  gained  in  the  dissecting 
room.  Books  on  regional  anatomy,  of  course,  in  the  dissecting  room  are  essential,  but  so 
also  are  those  on  surgical  anatomy  if  full  measure  is  to  be  obtained  from  the  anatomical 
teaching.  And  yet  the  experience  of  the  authors,  as  teachers  of  anatomy,  has  taught  them 
that  books  on  surgical  anatomy  in  the  dissecting  room  are  seldom  to  be  seen.  With  the 
object,  therefore,  of  providing  a  suitable  handbook  for  the  purpose,  they  have  prepared  this 
volume,  aud  in  doing  so,  while  avoiding  encroaching  upon  the  subject  of  operative  surgery, 
they  have  endeavoured  to  bring  into  prominence  the  anatomy  of  the  operations,  excluding, 
as  far  as  possible,  the  details  of  surgical  technique.  The  limitation,  however,  of  space  has 
rendered  it  necessary  to  omit  almost  entirely  the  descriptions  of  amputations  of  the  Limbs. 
A  special  feature  is  made  of  the  anatomical  relations  of  bones  and  joints  in  which  tuber- 
culous disease  is  prone  to  supervene.  The  book  is  divided  into  five  sections— namely,  the 
superior  extremity,  the  head  and  neck,  the  abdomen  and  pelvis,  the  inferior  extremity,  the 
thorax  and  vertebral  column,  in  the  descriptions  of  which,  in  many  instances,  short  para- 
graphs are  added,  explaining  the  development  of  the  parts  and  organs  concerned.  The  Basle 
nomenclature  is  adopted  throughout.  The  book  contains  numerous  illustrations  and 
diagrams,  reproductions  of  radiograms,  and  a  full  index. 
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Surgery  in  War.  By  Alfred  J.  Hull,  F.R.C.S.  With  a  Preface  by  Sir  Alfred  Keogh, 
K.C.B.,  M.D.  Illustrated  ;  pp.  xiv  +  390.  Price  10s.  6d.  London  :  J.  and  A. 
Churchill,  1916. 

Although  a  small  and  convenient  handbook,  this  volume  contains  a  very  large  amount  of 
useful  and  instructive  information,  referring,  for  the  most  part,  to  the  practice  of  surgery,  as 
modified  by  the  experience  of  the  present  War.  The  reader  is  at  times  confused  by  the  fact 
that  five  other  writers  besides  Major  Hull  have  contributed  chapters.  The  infection  of 
wounds  and  the  treatment  of  recent  and  septic  wounds  are  dealt  with  very  fully.  The 
various  methods  of  treatment,  old  and  new,  are  described  and  discussed.  The  newer 
methods  find  the  greatest  favour.  After  discussing  the  application  of  the  general  principles 
of  surgery  to  military  practice,  in  the  course  of  which  many  local  conditions  are  dealt  with, 
the  author  addresses  himself  to  local  injuries,  such  as  those  of  the  head,  spine,  joints,  &c. 
Theu  he  returns  on  many  occasions  to  general  principles.  Wounds  of  the  abdomen  and  chest 
receive  less  attention  than  those  of  other  parts,  but  a  chapter  is  devoted  to  each  region  near 
the  end  of  the  volume.  The  last  chapter  deals  with  injuries  to  the  peripheral  nerves.  The 
books  contains  a  large  number  of  X-ray  skiagrams  and  many  perfectly  intelligible  original 
illustrations. 

Historical  Introduction  to  Chemistry.  By  T.  M.  Lowry,  D.Sc,  F.R.S.  Illustrated; 
pp.  xv  +  581.     Price  8s.  6d.     London:    Macmillan  and  Co.,  Ltd.,  1915. 

Few,  if  any,  subjects  present  more  opportunities  for  telling  the  tale  of  the  development  of 
a  science  by  its  history  and  by  biographical  sketches  of  its  workers  than  does  chemistry. 
Professor  Lowry 's  pages,  while  they  supply  the  actual  facts  and  hypotheses  of  the  science,  tell 
us  of  alchemy,  of  those  who,  working  for  the  solution  of  problems  which  we  nowadays 
regard  as  insoluble,  yet  came  upon  facts  which  grew  to  be  the  basis  of  a  science.  In  many 
chapters  we  are  given  the  quaint  wording  employed  by  the  early  physicists  and  chemists,  and 
these  give  an  added  charm  to  the  narratives  which  convey  the  life-stories  of  such  men  as  Basil 
Valentine,  Geber,  John  Mayow,  Jean  Rev,  and  a  host  of  others  of  the  giants  which  were  in 
those  days.  But  the  fascinations  of  the  historical  side  and  of  the  personal  history  of  the 
early  discoverers  are  only  the  method  adopted  by  the  author  for  teaching  the  truths  of 
chemistiy,  a  method  which,  while  it  delights,  in  no  way  replaces  the  actual  object  of  this 
book,  the  teaching  of  chemistry.  The  chapters  explain  the  older  terms  vitriol  (green  or  blue), 
saltpetre,  Glauber's  salts,  and  so  on,  but  they  make  abundantly  plain  what  is  the  nature  and 
what  the  chemical  behaviour  of  such  materials.  The  working  hypotheses  of  chemistry 
receive  lucid  exposition  ;  thus  we  learn  of  the  atomic  theory,  the  theory  of  molecules,  with  its 
pendants,  molecular  architecture,  balanced  actions,  and  dissociation.  The  fifty  pages 
devoted  to  the  classification  of  the  elements  lead  us  to  ponder  whether,  as  our  knowledge 
increases,  we  may  not  find  there  was  some  truth  in  the  views  of  the  mediaeval  workers,  whose 
alembics  seemed  to  transmute  metals  and  gave  promise  of  an  ultimate  division  of  so-called 
elements  into  yet  more  ultimate  constituents.  A  biographical  index  presents  a  wide  range  of 
interest,  relieving  the  technical  pages  from  the  intrusions  of  irrelevant  matter. 

The  Mechanism  of  Mendelian  Heredity.  By  T  H.  Morgan,  A.  H.  Sturtevant, 
H.  J.  Muller,  and  C.  B.  Bridges.  Illustrated;  pp.  xiii  +  262.  Price  12s.  net. 
London:  Constable  and  Co.,  Ltd.,  1915. 

The  authors  urge  that  the  biologist  should  endeavour  to  keep  abreast  of  the  advancing 
science  of  genetics,  for  this  science  is  part  and  parcel  of  the  wider  science  of  biology,  and 
cannot  be  divorced  from  it.  The  object  of  their  book  is  to  set  forth  in  the  simplest  language 
the  main  facts  of  genetics  as  at  present  known.  The  authors  lay  emphasis  on  the  chromosomes 
as  the  material  basis  of  inheritance.  These  bodies,  it  is  contended,  furnish  exactly  the  kind 
of  mechanism  that  the  Mendelian  laws  call  for.  Among  the  subjects  considered  are  : 
Mendelian  segregation,  Mendelian  heredity,  linkage,  sex-inheritance,  the  chromosomes  as 
bearers  of  hereditary  material,  multiple  allelomorphs,  multiple  factors,  and  the  factorial 
hypothesis.     The  work   is  copiously  illustrated  with  drawings  and  diagrams. 
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NOTES  ON  BOOKS. 

[The  purpose  of  these  "Notes"  is  neither  to  praise  nor  to  blame,  but  merely  to  draw 
attention  to  some  of  tlie  new  books  and  new  editions  which  have  been  added  to  the 
Society's  Library. — Ed.] 

Construction,  Equipment,  and  Management  of  a  General  Hospital.  By  Donald  J. 
Mackintosh,  M.V.O.,  M.B.,  LL.D.,  F.R.S.E.  Second  edition.  Illustrations  and 
plans;  pp.  xii  +  164.  Price  15s.  net.  Edinburgh  and  London  :  William  Hodge  and 
Company,  1916. 

In  this  second  edition  of  his  book  the  author  has  incorporated  a  chapter  on  the  construc- 
tion of  hospitals  of  a  semi-permanent  nature  by  Mr.  John  Wilson,  of  the  Local  Government 
Board.  The  subject  is  of  some  moment  in  view  of  the  demand  for  hospital  accommodation 
arising  from  the  War,  and  a  few  references  may  therefore  be  made  to  the  details  suggested. 
Much  depends  upon  the  selection  of  the  site.  This  should,  if  possible,  be  within  reach  of  the 
public  sewers  and  water  supplies,  and  should  be  of  such  a  size  as  to  allow  of  future  extensions 
of  the  hospital  buildings.  The  varieties  of  construction  of  the  buildings  are  fully  discussed, 
including  brick,  concrete,  steel  framework,  wood  framing,  Arc,  and  the  advantages  of  each 
pointed  out.  Stress  is  laid  upon  the  necessity  of  the  avoidance  of  the  high-pressure  system 
of  heating  by  means  of  steam  ;  the  best  method  is  by  means  of  radiators  with  a  low-pressure 
hot-water  system.  .  Failing  electric  light  or  gas.  artificial  lighting  is  quite  satisfactorily 
accomplished  by  petrol  gas,  provided  skilled  attention  is  available  for  repairs.  The  cost 
of  such  a  hospital  comes  under  review,  but  an  estimate  now,  under  War  prices,  is  a 
different  matter  to  that  of   pre-War  times. 

Rural  Sanitation  in  the  Tropics  :  being  Notes  and  Observations  in  the  Malay 
Archipelago,  Panama,  and  other  Lands.  By  Malcolm  Watson,  M.D..  CM., 
D.P.H.     Illustrated  ;    pp.  xvi  +  320.     Price  12s.  net.     London:    John  Murray.  1915. 

Dr.  Watson's  main  work  has  been  carried  out  in  Malaya,  and  of  this  region  he  gives  a 
full  account,  touching  upon  its  history,  and  then  dealing  in  more  detail  with  the  measures 
adopted  to  convert  it  from  a  malaria-infested  region  to  one  in  which  the  white  man 
the  native  may  dwell  unscathed.     Its  peculiar  conditions  enabled  him  to  test  the  effer 
subsoil  drainage,  and  in  connexion  with  this  he  discusses  the  various  problems  involved  in  it~ 
application.     Next  to  drainage  and  dealing  with  rice  swamps  is  considered  quinine  prophy- 
laxis.    The  Italian  Commission  came  to  the  conclusion  that  however  valuable  the  drug  may 
be  in  treatment  it  cannot  be  relied  upon  as  a  prophylactic,  and  with  this  Dr.  Wateon's 
experience  agrees.      Malaria  in  India   is  compared  with  that   disease   in    Malaya,   and 
parallelism  affirmed.     In  this  and  succeeding  chapters  the  varieties  of  Anopheles  are  studied, 
while  their  relative  powers  of  harm-doing,  their  topographical  distribution,  and  individual 
life-history  are  examined.     We  are  further  informed  on  the  problems  of  sanitation  | 
by  Sumatra,  Hong  Kong,  Formosa,  and  the  Philippine  Islands.     In  the  last-named  local i' 
was  able  to  examine  mosquitoes,  as  carefully  tabulated  by  Dr.  C.  J.  Ludlow,  who  had  been 
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engaged  on  the  subject  since  1901.  Pages  99-270  present  a  vivid  review  of  Panama,  and  the 
fine  work  which  has  been  undertaken  there  to  exterminate  bearers  of  disease  and  provide 
against  their  reintroduction  when  the  works  on  the  Canal  have  been  completed.  All  the 
methods  adopted  are  carefully  and  impartially  criticized,  and  their  possible  application 
to  other  malaria-ridden  areas  discussed.  British  Guiana  and  Barbados  are  also  mentioned. 
Dr.  Watson's  epilogue  is  an  important  pronouncement  about  the  place  which  should  be 
accorded  to  tropical  sanitation,  both  from  the  point  of  view  of  teaching  the  medical  profession 
and  from  that  of  State  financial  help  being  given  to  schemes  for  sanitation. 

Towards  Racial  Health  :  a  Handbook  for  Parents,  Teachers,  and  Social  Workers 
on  the  Training  of  Boys  and  Girls.  By  Norah  H.  March,  B.Sc,  M.R.  San. I. 
With  a  Foreword  by  J.  Arthur  Thomson,  M.A.,  L.L.D.,  and  Illustrations  by  Jessie  M. 
Lawson,  B.I.,  A.R.C.A.  Illustrated;  pp.  viii  +  325.  Price  3s.  6d.  net.  London: 
George  Routledge  and  Sons,  Ltd.,  1915. 

The  central  idea  of  this  book  is  sex.  We  are  given  a  popular  review  of  the  physical 
development  of  the  child,  his  mental  and  emotional  evolution  towards  the  sexual  crisis  of  life, 
and  the  dangers  from  this  side  of  the  organism.  Then  naturally  the  author  proceeds  to  the 
all-important  thesis,  the  care  of  the  growing  unit  of  the  race  from  the  physical  side,  and  from 
the  aspect  of  his  psychology.  The  domination  of  the  sexual  instincts  calls  for  supervision,  the 
adolescent's  active  mind  clamours  for  information  about  sex  conditions,  and  about  those 
appetites  the  meaning  of  which  he  faintly  if  at  all  understands.  A  definite  scheme  of  educa- 
tion to  meet  these  requirements  is  suggested,  and  the  whole  system  of  Nature's  methods 
is  explained  by  the  study  of  the  biology  of  sex.  Plants,  invertebrates,  and  vertebrates  are 
arraigned  as  witnesses  to  supply  decently  the  evidence  the  child  seeks,  and  will  have,  either 
to  his  benefit  or  his  undoing.  Germane  to  the  solution  of  these  problems  are  the  sections 
which  seek  to  educate  the  adolescent  for  his  or  her  duties  as  a  parent.  The  all-important 
question  of  protecting  the  race  against  sex  crime  by  social  safeguards  is  fully  discussed, 
while  appendices  enter  into  such  themes  as  hygiene  for  girls,  the  physiology  of  human 
reproduction,  the  care  of  animals  kept  for  Nature  study,  while  suggestions  are  made  anent 
parental  answers  to  be  made  to  childish  queries  about  sex.  Professor  Arthur  Thomson 
supplies  a  eulogistic  foreword. 

A  Manual  of  Surgical  An.esthesia.    By  H.  Bellamy  Gardner,  M.R.C.S.,  L.R.C.P.Lond. 

2nd  edition.     Illustrated  ;  pp.  xii  +  220.     Price  7s.  6d.     London  :  Bailliere,   Tindall, 

and  Cox,  1916. 
In  this  second  edition  the  author  has  re-modelled,  and  in  parts  re-written,  his  work. 
'Several  new  chapters  have  been  added,  such  as  those  on  the  methods  of  producing  spinal 
■anresthesia,  ether  infusion,  intra-tracheal  insufflation  aneesthesia,  and  the  system  of  anoci- 
association.  Again,  the  chapter  on  the  cardinal  principles  for  anesthetic  administration  has 
been  re-written  and  elaborated.  In  addition,  many  new  figures  and  plates  have  been  included 
in  the  text.  The  book  is  inclusive  of  many  practical  details  upon  the  subject  with  which 
it  deals. 

The   Eyes  of  our  Children.     By  N.  Bishop   Harman,  M.A.,  M.B.Cantab.     Illustrated 
pp.  x  +  119.     Price  Is.     London  :    Methuen  and  Co.,  Ltd.,  1916. 

This  small  handbook  is  one  of  the  newly  issued  Health  Series,  published  by  Messrs. 
Methuen,  for  popular  instruction.  In  plain  language,  mostly  free  from  technical  phrases, 
it  discusses  the  eyes  and  eyesight  from  the  educational  standpoint.  The  author  naturally 
draws  largely  upon  his  experience  as  a  school  medical  officer  attached  to  the  London 
County  schools.  Detailed  attention  is  given  to  the  common  diseases  prevalent  among  the 
children  during  the  school  period,  from  which  the  eyes  suffer,  and  by  which,  in  some 
instances  the  sight  is  imperilled.  In  addition,  the  errors  of  refraction  are  fully  dealt  with, 
also  various  points  concerned  with  reading,  writing,  sewing,  and  drawing ;  while  cataract  is 
explained.     A  chapter  is  added  on  word-  and  colour-blindness. 
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The  City  of  Din  :  a  Tirade  against  Noise.     By  Dan  McKenzib,  M.D.Glas.,  F.R.C.S.Ed. 
Pp.  vi  -  115.     Price  3s.  6d.     London  :  Adlard  and  Son,  1916. 

We  are  invited  to  join  in  a  crusade  against  Noise.  Fearlessly  our  author  essays  and 
achieves  that  most  difficult  task,  a  definition.  Incidentally  are  discussed  the  sounds  of 
barking  dog  and  love-lorn  cat  and  "  smallie  fowles  making  melody,''  even  the  weird  song  of 
the  braying  ass  ;  and  through  these  pages  is  narrated  the  psychology  of  Nature's  many  voices. 
But  "  The  City  of  Din  "  is  not  merely  badinage,  it  contains  much  valuable  and  wise  science, 
since  it  discusses  the  physical  as  well  as  the  mental  harm  which  constant  noise  inflicts  upon 
dwellers  in  the  city.  Much  of  this  is  preventable  ;  the  shoddy  instrumentation  and  uplifting 
of  the  voice,  called  singing,  are  useless  when  carried  on  during  a  meal ;  they  hinder  digestion 
■and  they  destroy  conversation.  The  racket  of  the  traffic,  the  appalling  clangour  of  our  rail- 
ways, areas  unnecessary  as  they  are  disastrous  to  the  tired  worker  needing  sleep.  Tinnitus 
is  touched  on,  and  its  subjective  causation  compared  with  the  objective  tinnitus  arising  from 
the  city's  diapason  of  cacophony.  Unheeded  by  the  tired  brain,  the  bombardment  of  noise 
conveyed  to  it  may  inflict  millions  of  wounds  on  neurons  and  synapses.  The  concluding 
pages  deal  with  the  noises  of  modern  warfare,  and  alleviating  measures  are  suggested.  In  his 
epilogue  the  author  says  that  he  believes  there  is  yet  hope  for  the  dwellers  in  Din's  dire 
city  ;  noises  are  less,  and  there  may  be  even  further  diminution,  and  so  closes  this  Epic  of 
Hades  with  the  lines  :  "  There  is  a  castle  built  over  an  abyss,  through  the  gratings  of  whose 
-dungeons  come  and  go  strange  whisperings  of  wild  hopes  ;  unfathomable  fears." 

The    Treatment   of  Acute   Infectious   Diseases.      By  Frank  Sherman  Meaba,   M.D., 
Ph.D.     Pp.  540.     Price  15s.  net.     New  York  :  The  Macmillan  Co.,  1916. 

This  book  has  been  designed  upon  the  following  plan  :  "  Each  chapter  has  been  made  to 
deal  with  an  individual  disease  in  a  thoroughly  practical  manner,  each  little  detail  of  pro- 
cedure being  explained  so  that  the  reader  may  actually  apply  it.  Moreover,  the  reason  for 
the  procedure  as  based  upon  our  latest  information,  both  with  respect  to  physical  therapy 
and  drugs,  the  author  has  sought  to  indicate.''  Such  is  the  descriptive  outline  of  his  work 
which  the  author  provides  in  his  preface.  The  subject  is  dealt  with  in  thirty-five  chapters, 
each  pertaining  to  a  different  infectious  disease.  These  vary  largely  in  tbe  amount  of  space 
devoted  to  them  ;  as  a  mere  coincidence,  German  measles  is  disposed  of  in  two  pages — the 
shortest  in  the  list  save  one,  namely,  psittacosis — while  cerebrospinal  meningitis  occupies 
twenty-three  and  typhoid  fever  thirty-six  pages.  A  feature,  of  new  design,  in  the  book 
consists  in  the  compilation  of  a  summary  at  the  end  of  each  chapter,  enabling  the  reader 
to  see  at  a  glance  the  chief  points  dealt  with  in  the  disease  under  review.  Upon  the  whole, 
we  think  that  the  plan  adopted  by  the  author  in  the  compilation  of  this  book  is  one  which 
commends  itself,  and  one  which  might  be  followed  by  other  writers  of  text-books. 

The    Care   of    the   Body.     By  Francis   Cavanagh,  M.D.      Pp.   viii   -f    151.      Price   Is. 
London  :  Methuen  and  Co.,  Ltd.,  1916. 

This  book  is  included  in  the  Health  Series  issued  by  Messrs.  Methuen.  As  indicated  by 
its  title,  it  deals  in  a  general  way  with  maxims  concerned  in  the  maintenance  of  the  health. 
In  general  terms  it  discusses  such  various  subjects  as  sleep,  baths,  exercise,  training  and 
athletics,  fatigue  and  massage,  clothing,  the  skin,  hair,  the  teeth,  the  feet  and  hands,  the 
eyes,  the  ears,  the  nose,  and  posture,  as  applied  to  children  at  school.  Herein,  in  reaped 
posture,  the  author  claims  that  of  "  sitting  there  is  too  much,"  and  points  to  the  possibility 
of  this  causing  constipation,  from  which  the  children  suffer.  Also  he  condemns  the  drilling, 
now  so  common  a  feature  in  the  secondary  schools.  He  writes :  "Let  the  children  play; 
they  are  neither  little  men,  little  women,  nor  little  soldiers."  A  chapter  on  "  Habit"  con- 
cludes the  work,  and  in  this  is  advanced  the  view  that  "  instincts  are  only  really  serviceable 
to  animals  and  irrational  man,"  and,  further,  that  "  it  is  probably  best  that  instincts,  along 
with  the  rest  of  the  beast  within  us,  should  be  allowed  to  lapse.  Instinct  has  been  too  long 
overlaid  in  man  for  it  to  be  essential  to  human  life." 
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Diseases  of  the  Throat,  Nose,  and  Eab.  By  William  H.  Kelson,  M.D.,  B.S., 
F.R.C.S.Eng.  Illustrated;  pp.  xv  +  270.  Price  8s.  6d.  net.  London:  Henry 
Frowde  and  Hodder  and  Stoughton,  1915. 

The  author  has  set  himself  the  difficult  task  of  producing  within  the  space  of  250  pages, 
printed  in  large  type,  a  practical,  illustrated  account  of  the  diseases  of  the  nose,  ear,  and 
throat,  and  suited  to  the  requirements  of  general  practitioners  and  senior  students.  In 
conformity  with  this  object  we  find  the  ordinary  methods  of  examination  of  these  areas 
given  in  detail  and  elucidated  by  photographic  views  taken  from  the  living  subject  and 
other  illustrations,  whilst  methods  involving  difficult  technique  —  e.g.,  the  employment 
of  endoscopic  procedures  —  are  briefly  outlined  with  the  aid  of  a  few  pictures.  In  the 
systematic  descriptions  of  morbid  conditions  the  common  forms  are  described  in  some 
detail,  while  rarer  diseases  are  only  briefly  referred  to.  Again,  in  dealing  with  manipulative 
methods  of  treatment,  only  those  which  the  well-equipped  practitioner  may  be  expected  to 
carry  out  himself  are  described  at  length.  For  instance,  the  author  describes  fully  the 
technique  of  the  old  operation  of  excising  the  tonsils  with  the  guillotine,  which  more  often 
than  not  is  a  partial  rather  than  a  total  removal ;  whereas  the  methods  of  enucleation  by 
the  new  guillotine  technique,  by  dissection,  by  the  snare,  or  by  a  combination  of  the  last  two 
methods,  are  given  only  in  brief  outline.  The  author  therefore  holds  that  the  technique  of 
enucleation  methods  is  not  likely  to  be  acquired  by  the  average  general  practitioner.  The 
work  is  a  condensed  up-to-date  treatise  on  modern  methods  of  diagnosis  and  treatment  of 
diseases  of  the  nose,  throat,  and  ear. 

S.  Weir  Mitchell,  M.D.,  LL.D.,  F.R.S.,  1829-1914:  Memorial  Addresses  and 
Resolutions.      Illustrated;    pp.  155.     Philadelphia,  1914. 

In  Dr.  Weir  Mitchell's  autobiography  we  saw  the  picture  of  the  man  as  it  appeared  to 
himself ;  in  the  essays  before  us  is  presented  the  man,  and  more  especially  the  great  and  good 
physician,  as  seen  by  his  colleagues  and  professional  competitors.  Each  essay  offers  a  dis- 
tinctive sidelight  upon  the  subject,  and  as  a  whole  the  essays  acclaim  how  exceptionally 
able  a  physician  was  Weir  Mitchell,  and  how  remarkable  a  man.  The  universities,  colleges,, 
and  institutions  with  which  he  was  connected  held  special  meetings  and  passed  special 
minutes  expressing  regret  for  the  death  of  Weir  Mitchell,  their  sorrow  for  his  loss,  and  their 
encomiums  on  his  life's  work.  Dr.  J.  C.  Wilson,  President  of  the  College  of  Physicians  of 
Philadelphia,  deals  with  Weir  Mitchell's  public  work  as  an  educator,  and  points  out  what 
he  had  done  in  perfecting  the  library  of  Philadelphia  and  other  institutions.  Dr.  W.  H. 
Welch's  inspiriting  address  delineates  him  as  a  physician  and  man  of  science,  and  emphasizes 
how  great  were  his  personal  contributions  to  medicine  and  science.  The  personal  note 
is  struck  by  Mr.  Talcott  Williams,  who  introduces  us  to  Weir  Mitchell's  early  days,  to  the 
supreme  influence  exerted  upon  him  by  his  father,  of  whom  the  son  wrote  :  "  My  father  was 
the  best  physician  I  ever  knew."  How  versatile  was  Weir  Mitchell  we  may  have  dimly 
sensed,  but  reading  these  essays,  each  filled  with  intensely  interesting  and  intimate  references 
to  his  extraordinary  output  of  work  of  the  most  various  kinds,  makes  plain  how  widely 
extended  were  his  energies  and  how  successful  his  exertions.  As  a  man  of  letters,  we  are  told 
by  Mr.  Owen  Wiston  that  Weir  Mitchell  was  as  excellent  as  others  have  demonstrated  him 
to  have  been  in  the  other  fields  of  his  many  avocations. 

A  Pocket  Medical  Dictionary,  giving  the  Pronunciation  and  Definition  of  the 
Principal  Words  used  in  Medicine  and  the  Collateral  Sciences.  By  George 
M.  Gould,  A.M.,  M.D.  Seventh  edition,  revised.  Price  5s.  net.  London  :  H.  K. 
Lewis  and  Co.,  Ltd.,  1915. 

The  title  of  this  volume  sets  forth  its  scope.  Medicine  and  surgery  have  developed  along 
many  lines,  so  that  the  present  edition  of  "  The  Pocket  Medical  Dictionary  "  includes  many 
words  which  were  not  to  be  found  in  previous  issues.  The  terms  are  arranged  alpha- 
betically, and  are  explained  tersely  but  sufficiently.  Carefully  constructed  tables  are  given 
of  the  bones,  muscles,  arteries,  nerves,  and  other  structures  of  the  body.     Bacteria,  bacilli. 
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micrococci,  spirilla  are  tabulated,  their  chief  characteristics  given,  and  their  habitat  specified. 
Other  tables  deal  with  rales,  weights  and  measures,  the  metric  system,  and  the  conversion  of 
British  into  foreign  systems  ;  finally,  we  are  given  :  (1)  a  physician's  dose-table  of  both 
officinal  and  unofficinal  drugs,  the  doses  being  presented  in  apothecaries'  and  metric  system 
measures;  (2)  a  veterinary  dose-table,  applicable  to  the  horse,  the  dog,  to  cattle,  sheep, 
and  swine.  This  is  compiled  by  Mr.  W.  S.  Devoe,  D.V.S.,  and  is  given  in  apothecaries'  and 
metric  system  measures. 

The  Adolescent  Period  :  its  Features  and  Maxagemest.    By  Louis  Starr,  M.D.,  LL  D      ** 
Pp.  211.     Price  4s.  Gd.     London  :    H.  K.  Lewis  and  Co.,  Ltd.,  1915. 

In  six  chapters  Dr.  Starr  explains  in  simple  language  the  physiological  and  psychological 
development  from  youth  to  maturity.  Dealing  with  growth  and  muscle  power,  the  relative 
increase  in  bulk  and  function  of  the  somatic  or  organic  structures  is  indicated,  and  incident- 
ally, unequal  development  or  perverted  growth  is  shown  to  be  the  outcome  of  injudicious 
employment  in  youth  and  of  neglect  of  essential  functionation.  The  uses  and  abuses  of 
manual  and  gymnastic  exercise  fall  into  this  category.  Physical  education  by  athletic 
training  and  by  games  is  recommended  for  boys,  while  the  question  of  their  dietary,  their 
sleep  requirements,  and  the  necessity  for  their  guidance  in  the  matter  of  such  developmental 
traits  as  pugnacity  are  considered.  The  training  of  general  or  partial  weaklings  needs,  we 
are  told,  individual  attention.  Girls,  according  to  Dr.  Starr,  require  a  different  regimen  to 
boys  :  their  future,  as  potential  mothers,  bulks  largely  in  the  author's  review  of  their  training. 
Adolescence  is  marked  by  special  disorders  of  function  and  of  mentation,  and  such  departures 
from  the  normal  call  for  heedful  management.  The  morbid  tendencies  of  this  period— such 
as  truancy,  lying,  paroxysms  of  rage,  envy,  jealousy,  bullying,  theft,  arson,  intemperance, 
sex  vices,  suicide,  improvidence — must  be  accepted  as  common  phenomena  of  adolescence,  no 
doubt  pathological,  but  none  the  less  requiring  careful  and  constant  precaution  and  wise 
treatment.  Weighty  chapters  envisaging  the  subject  of  menstruation,  with  sex  development 
in  the  female  and  sexual  enlightenment,  conclude  Dr.  Starr's  treatise. 

The  Endocrine  Organs  :  an  Introduction  to  the  Study  of  Internal  Secretion.  By 
Sir  Edward  A.  Schafer,  LL.D.,  D.Sc,  M.D.,  F.K.S.  Illustrated;  pp.  ix  +  156. 
Price  10s.  Gd.'net.     London  :    Longmans,  Green  and  Co.,  1910. 

This  book  is  founded  upon  a  course  of  lectures  (Lane  Medical  Lectures)  delivered  at 
Stanford  University,  California,  in  the  summer  of  1913.  The  lectures  were  issued  in  the 
following  year  amongst  the  publications  of  the  University,  but  in  an  abbreviated  form  and 
without  illustrations.  The  author  states  that  the  time  at  his  disposal  for  the  lectures  pre- 
cluded anything  more  than  a  passing  mention  of  some  of  the  many  workers  who  have  con- 
tributed to  our  knowledge  of  this,  the  newest,  development  of  physiology  ;  and  in  republishing 
it  had  not  been  deemed  desirable  to  extend  the  references  to  literature  unduly,  seeiDg  that 
they  are  already  to  be  found  in  such  leading  works  as  Biedl's  "  Innere  Sekretion,"  in  which 
the  bibliography  occupies  more  than  250  large  octavo  pages,  and  Swale  Vincent's  "  Internal 
Secretions  and"  the  Ductless  Glands,"  in  which  they  run  to  over  2,000  titles.  Since  the 
appearance  of  those  works  much  new  matter  has  been  added,  and  more  than  one  long  list 
of  monographs  has  appeared  dealing  with  special  internally  secreting  organs.  It  is  to 
publications  of  a  comprehensive  character  such  as  these  that  the  scientific  worker  is  advised 
to  turn  for  detailed  information.  The  aim  of  Sir  Edward's  book  is  less  ambitious  :  it  is 
designed  to  supply  a  concise  account  of  our  present  knowledge  for  the  benefit  of  students  and 
practitioners  who  may  be  desirous  of  obtaining  more  information  regarding  the  internal 
secretions  than  is  afforded  by  the  ordinary  text-books  of  physiology,  but  have  not  the  time 
or  opportunity  to  peruse  extensive  monographs  or  to  consult  original  articles.  For  a  concise 
history  of  the  subject,  as  well  as  a  critical  examination  of  the  main  tacts  on  which  the 
doctrine  of  internal  secretion  is  based,  the  small  but  masterly  compendium  '    I  ;ons 

internes,"  by  E.  Glev,  is  warmly  recommended. 
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Cleft  Palate  and  Hare  lip.  By  Sir  W.  Arbcthnot  Lane,  Bt.,  M.S.,  F.R.C.S.  Third 
edition.     Illustrated;  pp.102.     Loridon  :  Adlard  and  Son,  1916. 

Ae  in  former  editions,  the  author  devotes  the  early  pages  of  this  book  to  the  enumeration 
and  discussion  of  the  principles  which,  in  his  opinion,  should  guide  the  surgeon  in  the  treat- 
ment of  cleft  palate.  Believing  that  success  in  restoring  the  power  of  perfect  speech  depends 
directly  upon  the  facility  with  which  the  nose  and  nasopharynx  allow  of  the  free  passage  of 
air,  he  aims  at  the  early  development  of  these  passages  (already  delayed  for  several  months 
owing  to  the  congenital  defect)  by  cutting  them  off  from  the  mouth  cavity  by  means  of  an  early 
plastic  operation  on  the  hard  palate  and  upon  the  hare-lip  if  associated  with  the  cleft.  The 
basis  of  his  technique  is  the  formation  of  mucc-periosteal  flaps  from  the  soft  parts  bounding 
the  cleft  and  their  suture,  so  as  to  hide  the  defect  either  completely  or  in  part.  The  author 
shows,  bv  the  aid  of  diagrams,  how  different  types  of  cleft  may  be  dealt  with,  and  particularly 
emphasizes  the  importance  of  carefully  preserving  the  descending  palatine  artery  as  it  spreads 
out  into  the  flap.  He  urges  that  when  a  double  hare-lip  has  to  be  dealt  with,  the  protruded 
premaxilla  should  neither  be  removed  nor  forcibly  pushed  back  by  division  of  the  septum, 
for  he  has  found  that  accurate  suture  of  the  lip  over  the  premaxilla  will,  by  exerting  a 
constant  pressure,  force  the  premaxilla  back  into  a  good  position.  A  new  feature  in  this 
edition  is  provided  by  chapters  on  the  speech  education  of  these  children  after  operation 
by  Mr.  Cortlandt  MacMahon.  and  on  the  treatment  of  their  dental  irregularities  by 
Mr.  Warwick  James. 

Modern  Medicine  and  Some  Modern  Remedies  :  Practical  Notes  for  the  General 
Practitioner.  By  Thomas  Bodley  Scott.  With  a  Preface  by  Sir  T.  Lacder 
Brunton,  Bt..  F.R.S.  Pp.  xv  +  159.  Price  4s.  6d.  London:  H.  K.  Lewis  and 
Co.,  Ltd.,  1916. 

This  book  may  be  said  to  contain  the  obiter  dicta  of  an  author  who,  amid  the  claims  of 
his  practice,  has  nevertheless  found  time  to  place  his  views  on  record.  A  foreword  is  con- 
tributed by  Sir  Lauder  Brunton,  who  commends  to  other  practitioners  the  example  set  by 
the  author.  The  main  subject  of  the  volume  is  discussed  in  four  chapters  —  namely, 
(1)  Disorder*  of  the  Heart;  (2)  Arterio-sclerosis  ;  (3)  Therapeutic  Speculations  and  Doubts; 
(4)  Chronic  Bronchitis  and  Bronchial  Asthma.  Upon  the  subject  of  what  Hertoghe  calls 
"  Hypothyroidie  benigne  chronique,v  the  authcr  in  the  third  chapter  has  much  to  say  of  the 
value  of  thyroid  treatment,  and  illustrative  cases  are  narrated  of  the  good  results  which  he 
has  obtained  thereby  in  elderly  and  old  people.  He  hints  that  in  this  treatment  may  lie  the 
key  to  the  amelioration  of  the  troubles  of  senility  and  the  prolongation  of  a  healthy  life. 
The  book  is  essentially  a  practical  one,  being  a  record  of  personal  observation  and 
experience.     There  is  no  index. 

A  New  Treatment  for  Gonorrhoea.  By  Charles  Russ,  M.B.Lond. ,  M.R.C.S.Eng., 
L.R.C.P.Lond.     Pp.  vii  +  38.     Price  3s.      London:  H.  K.  Lewis  and  Co.,  Ltd.,  1916. 

The  author  of  this  small  book,  after  briefly  describing  the  disease  gonorrhoea  and  the  bac- 
teriology of  the  gonococcus,  proceeds  to  discuss  the  various  methods  of  treatment.  These  he 
classifies  under  two  headings — namely,  medicinal  and  operative.  Among  the  drugs  mentioned 
are  :  santal-wood,  copaiba,  urotropine,  and  salol  ;  under  the  second  heading  are  included 
injections,  lavage,  or  irrigation  ;  and  attention  is  drawn  to  the  influence  exerted  by  the 
weak  or  strong  resister  to  the  gonorrhoeal  infection  in  determining  the  successful  result 
of  the  treatment.  For  the  reasons  he  gives,  the  conclusion  is  arrived  at  that  there  is  no  roya 
road  to  the  cure  of  gonorrhoea,  inasmuch  as  "  the  disease  is  one  admittedly  not  easy  to  treat." 
Elsewhere  he  discounts  "  the  lurking,  or  dormant,  gonococcus  theory  "  in  accounting  for  the 
apparent  recurrence  of  cases,  without  exposure  to  reinfection.  In  short,  he  holds  that  a  case 
of  gonorrhoea  having  once  been  cured  is  always  cured.  In  the  remaining  pages  of  his  book 
the  author  proceeds  to  describe  his  new  treatment — that  by  electrolysis,  for  which  he  claims 
comparative  rapidity  of  cure,  the  limitation  of  the  inflammation  to  the  anterior  urethra,  the 
absence  of  or  rarity  of  complications,  and  that  it  is  a  painless  procedure. 
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[The  purpose  of  these  "Notes"  is  neither  to  praise  nor  to  blame,  bid  merely  to  draw 
attention  to  some  of  the  new  books  and  new  editions  which  have  been  added  to  the 
Society's  Library. — Ed.] 

"  Verb.  Sap."  on  Going  to  West  Africa,  Northern  Nigeria,  Southern,  and  to  the 
Coasts.  By  Captain  Alan  Field,  F.R.G.S.  Third  edition  (1913)  ;  illustrated  ; 
pp.  251.     Price  2s.  6d.  net.     London  :  T.  Fisher  Unwin,  Ltd. 

This,  the  third  and  revised  edition  of  the  first  volume  of  the  "  Verb.  Sap."  series,  contains 
all  the  necessary  information  for  those  going  to  the  West  Coast  of  Africa.  It  consists  of  ten 
chapters,  with  an  index  and  directory.  One  chapter  (v)  we  note  is  entitled  "  Servants  and 
other  Pests,"  and  the  feeling  upon  the  native  servant  question  is  expressed  by  the  author 
stating  that  he  "  has  seen  and  tested  every  kind  of  ser%ant.  The  best  are  bad,  and  the 
worst  are  beyond  curses."  But  this  applies  to  the  West  Coast,  and  can  hardly  be  regarded 
as  a  recommendation  for  this  particular  part  of  the  British  Empire.  There  is  humour 
in  the  narrative  throughout,  which  makes  this  guide  somewhat  entertaining  to  read,  while 
the  historical  and  statistical  information  it  contains  is  of  interest  and  proves  instructive. 
A  map  of  the  West  Coast  district  is  added  to  the  volume.  The  following  are  some  domestic 
aphorisms  :  "  If  you  worry  over  domestic  affairs  you  will  soon  die  "  ;  "Do  not  flog  your  boys 
if  you  can  possibly  avoid  it,  and  preferably  not  the  cook — he  might  poison  you  "  ;  "A  cheery 
brute  is  more  liked  as  a  master  (by  the  servants)  than  a  petulant  but  kind-hearted  ass"; 
"Be  charitable  to  the  native  erotic  temperament  "  ;  "  Anyone  who  has  been  the  guest  in  a 
Parsi  dwelling  has  a  memory  of  bugs  that  will  never  fade  ; "  "A  filter,  mosquito-netting,  and 
quinine  are  three  things  as  necessary  as  air  to  breathe";  "Rewards  are  sometimes  more 
useful  than  fines  "  ;  "  As  a  rule,  treat  your  domestics  with  a  sense  of  humour." 

Occupations  :  from  the  Social,  Hygienic,  and  Medical  Points  of  View.  By  Sir 
Thomas  Oliver,  M.A.,  M.D.,  LL.D.,  D.Sc,  F.R.C.P.  Charts  and  Tables;  pp.  x 
4-  110.     Price  6s.  net.     London  :  Cambridge  University  Press,  1916. 

In  this  volume  is  discussed  the  important  subject  of  occupations  in  relation  to  the  public 
health.  The  author  submits  that  while,  by  means  of  factory  legislation,  much  good  has  been 
accomplished,  the  fact  remains  that  much  still  calls  for  reform  in  this  connexion.  The  book 
has  been  written  not  for  medical  men  alone,  but  for  all  who  are  interested  in  those  move- 
ments which  make  for  better  health  in  the  large  army  of  workers.  It  therefore  appeals  to 
a  large  circle  of  readers,  and  even  to  the  working  classes  mostly  concerned  in  the  matters 
to  which  its  pages  apply.  Among  the  eleven  chapters  of  which  the  volume  consists,  mention 
may  be  made  of  the  following  :   "  The  Health  and  the  Comfort  of  the  Worker,"  "  Occupati(  n 
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and  Age  Fitness,''  "  Choice  of  a  Career,"  "  Boys  and  Girls,"  and  "  Female  Labour."  Of  the 
latter  he  says  :  "  Domestic  service,  which  is  the  legitimate  calling  of  most  women,  should  be 
made  more  attractive  than  it  is  by  employers  giving  higher  wages,  greater  opportunities  for 
rest  and  leisure,  and  by  providing  better  sleeping  accommodation."  The  inference,  there- 
fore, is  that,  were  these  conditions  to  prevail,  there  would  be  less  inducement  for  young 
girls  to  seek  employment  in  a  factory.  Doubt,  however,  may  be  felt  whether  this  is  the 
solution  of  a  very  difficult  problem  of  the  age — namely,  that  of  supplying  the  demands  of 
domestic  labour.     A  copious  index  completes  the  book. 

Sleeping  Sickness  :  a  Record  of  Four  Years'  War  against  it  in  Principe,  Portuguese 
West  Africa.  By  B.  F.  Bruto  da  Costa,  J.  Firmino  Sant'  Anna,  A.  Correia 
dos  Santos,  and  M.  G.  de  Araujo  Alvares.  Published  in  Portuguese  in  Archivos 
de  Hygiene  e  Pathologia  Exoticas,  vol.  v.  Translated  by  permission  of  the  Lisbon 
School  of  Tropical  Medicine  by  J.  A.  Wyllie,  F.R.G.S.  Illustrated;  pp.  xii  +  261. 
Price  7s.  6d.  net.     London  :  Bailliere,  Tindall  and  Cox,  1916. 

The  author  commences  (Part  I)  with  an  historical  account  of  sleeping  sickness  in  West 
Africa  from  1754,  when  the  earliest  records  were  made  of  it,  and  its  exclusion  up  to  Stanley 
Pool  in  1887,  and  gives  instances  of  the  great  mortality  from  this  disease  in  the  last  twenty 
years.  He  then  proceeds  with  the  attempts  at  treatment  and  prevention  in  Principe  since 
1901,  and  especially  in  recent  years  since  1907  and  1908.  He  then  gives  a  geographical 
and  topographical  account  of  the  Island  of  Principe,  which  is  illustrated  by  photographs. 
This  is  essential  to  the  understanding  of  the  measures  taken  against  the  Glossina  palpalis, 
the  carrier  there  of  trypanosomiasis.  A  full  account  is  given  of  the  distribution  and  life- 
history  of  this  fly  in  the  Island,  and  the  author  produces  evidence  that  it  was  introduced 
from  the  mainland  with  cattle,  and  has  since  multiplied.  The  breeding  places  are  indicated, 
and  it  is  stated  that  the  foci  are  on  the  slopes  of  the  Plateaux  inclining  towards  the  north, 
and  also  other  places,  River  Murqus,  &c.  The  war  against  the  disease  commenced  in 
February,  1911,  with  compulsory  clearing  of  secondary  jungle,  extermination  of  pigs,  supply 
of  gauze  wire-netting  to  houses  of  Europeans  and  natives,  suitable  clothing,  notification 
of  cases  of  the  disease,  inspection  of  imported  persons,  and  provision  of  isolation  hospitals 
for  those  attacked.  These  instructions  were  modified  and  amended  from  time  to  time  for 
better  and  more  convenient  working,  but  remained  essentially  the  same.  Substantial 
pecuniary  penalties  were  enforced  for  non-compliance,  and  in  spite  of  many  delays,  and  slow 
provision  of  microscopes,  administrative  staff,  and  sufficient  means  to  enforce  regulations, 
the  campaign  was  highly  encouraging,  as  is  shown  by  the  table  on  page  143  : — 


March,  1911,  to  July,  1912 
August,  1912,  to  May,  1913 
October,  1913,  to  July,  1914 

It  follows,  therefore,  that  in  spite  of  some  difficulties  and  disadvantages,  the  proportion 
infected  was  reduced  to  one-tenth  without  having  recourse  to  methods  of  depopulation,  which 
seems  to  have  been  required  in  other  places.  Part  IV  deals  with  the  sanitary  future  of  the 
Island,  and  not  only  shows  how  trypanosomiasis  of  man  and  animals  is  expected  to  be 
controlled,  but  treats  of  general  sanitation  and  the  housing  and  feeding  of  labourers,  the 
disposal  of  dejecta,  with,  in  view,  the  control  of  ankylostomiasis,  which  is  responsible 
for  a  large  proportion  of  deaths  and  ill-health.  Part  V  deals  with  the  morphology  of 
the  trypanosomes  present  in  animals  and  men.  The  nomenclature  adopted  is  that  of 
Broden,  and  references  are  given  to  the  work  of  Bruce  and  the  Liverpool  School  of  Tropical 
Medicine.  In  animals  several  species  of  Trypanosoma  congolense  were  found.  The  trv- 
panosome  found  in  man  appears  to  be  Trypanosoma  gambiense.  Tables  of  measurements 
of  the  trypanosomes  in  monkeys  as  determined  in  Principe  show  them  to  differ  little  from 
the  type  described  and  measured  by  Bruce.  Chapter  II  describes  the  blood-sucking  insects 
on  the  Island,  the  names  and  characteristics,  and  in  many  cases  the  breeding  places  being 
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mentioned  and  described.  These  include  Tabanidse,  Glossina,  the  various  species  of  mosquitoes 
found,  particularly  the  only  anopheline,  Pyretophortis  costalis.     Chapter  III  gi  sount 

of  the  intestinal  flagellates  found  in  the  Glossina  palpalis  on  the  Island,  and  some  of  the 
parasites  of  the  Tabanids.  The  book  is  illustrated  by  plates,  plain  and  coloured,  charts, 
photographs,  and  maps. 

The  Health  op  the  Skin.  By  George  Fernet,  M.D.  Pp.  vii  -f  10G.  Price  Is.  net. 
London:  Methuen  and  Co.,  Ltd.,  1916. 

This  might  fairly  be  described  as  an  "  anthology  "  of  the  skin.  Throughout  its 
pages  are  references  to  medical  folklore  of  classical  and  mediaeval  times  and  of  more 
modern  ages,  relating  to  the  skin.  In  speaking  of  the  odour  of  the  skin  the  author  relates 
that  "in  the  Middle  Ages  witches  were  supposed  to  have  a  sulphury  smell  and  this  was  a 
sign  of  Satanic  possession.  Saints,  on  the  other  hand,  were  said  to  give  forth  the  odour  of 
the  rose,  the  lily,  jasmine,  and  so  forth — a  veritable  odour  of  sanctity  ;  all  of  which  can  be 
read  at  large  in  their  lives.  Saints,  too,  could  smell  out  sinners."  From  the  "  skin"  point 
of  view,  he  condemns  the  surplusage  of  woollen  garments  which  forms  the  common  habit  of 
clothing.  "  Sheep  are  woolly  creatures,  but  that  does  not  prevent  them  from  having  all  sorts 
of  complaints."  On  the  other  hand,  he  favours  "  cotton  and  linen  materials,  which  are  much 
more  grateful  to  the  skin  and  healthier."  On  the  subject  of  dyeing  the  hair,  he  wril 
"  Tibullus,  a  Latin  poet,  in  one  of  his  elegies,  alludes  to  the  use  of  the  juice  of  the  green  shell 
of  the  walnut  to  dye  the  hair  and  thus  conceal  the  ravages  of  time."  But,  apparently,  Tibullus 
does  not  state  what  colour  would  be  the  result.  The  author  has  much  to  say  condemnatory 
of  the  non-antiseptic  methods  of  the  hairdresser  shops,  and  in  the  concluding  chapter,  on 
' '  the  nails,"  he  alludes  to  the  aseptic  principles  which  should  be  observed  by  "  manicuri 

Amnesia  and  Analgesia  in  Parturition  (Twilight  Sleep).  By  Alfred  M.  Hellman, 
B.A.,  M.D.,  F.R.C.S.  Pp.  197 .  Price  6s.  6d.  London  :  H.  K.  Lewis  and  Co.,  Ltd., 
1915. 

The  author  aims  at  presenting  an  account  of  the  literature  of  the  subject  in  one  small 
book.     The  agitation  in  the  lay  press  for  the   relief  of  the  pains  of  labour  I  d   the 

interest  of  the  medical  profession,  and  it  rests  with  medical  men  finally  to  pronounce 
an  opinion  upon  the  value  of  "twilight  sleep."  The  author  particularly  dwells  upon  the 
Freiburg  method,  and  touches  upon  its  variations  and  the  other  methods  which  arc  now 
being  recommended.  The  term  "twilight  sleep"  was  invented  by  Gauss,  of  Freiburg,  for 
the  condition  induced  by  the  use  of  scopolamine  and  morphine  during  labour.  The  first 
chapter  of  the  book  is  devoted  to  a  review  of  the  published  cases  of  many  observers,  noting 
particularly  the  effect  of  the  drugs  in  producing  amnesia  and  analgesia,  the  ill-effects  if  any, 
and  the  effects  upon  the  new-born  child.  The  second  chapter  deals  exclusively  with  the 
Freiburg  technique  of  inducing  the  condition  of  "  twilight  sleep,"  giving  particulars  b 
dosage,  and  paying  particular  attention  to  the  "  memory  test  "  a  to  thi  i  EBciency  of  the  dose 
given.      The  third  chapter  deals   with  the  controversy  between    thi  and 

those  of  Berlin,  the  Berlin  clinic  being  not  so  favoural  I  towards  the  method  as 

the  Freiburg  school.     The  chemistry  and  pharmacology  of  scopolamine  are  dealt    with,  and 
the  succeeding  chapters  are  devoted  to  the  results  of    the  method  as  applied  in    England 
and  America,  with  some  case  reports.      Finally     <>me  other  methods  of  procuring  paii 
childbirth  are  mentioned.     A  complete  bibliography   to  date  is  included. 

Chemical  Constitution  and  Physio  Action.     By  Professor  Dr. 

(Berlin).    Translated  with  additions  from  the  German  byC.  I  i 
and    A.    C.    Boylston,    A.M.Harvard.      Pp.    iv    -f    155.      I 
Constable  and  Co.,  Ltd.,  1915. 

This  little  book  deals  with  a  question  which  was  first  raised  by   Blake,  Crum  Brown  and 
Fxaser  and  others  iu   this  country,  and   which  appears  to  possess  a  continued   ii 


46 

those  who  aim  at  one  general  theory  of  therapeutics.  It  has  been  taken  up  in  Germany 
more  recently,  and  is  the  subject  of  a  large  book  by  Frankel,  to  which  the  authors  refer  their 
readers  for  further  study.  There  can  be  no  question  that  all  the  qualities  of  any  substance — 
its  solubility,  weight,  colour,  &c. — are  finally  determined  by  its  chemical  structure.  The 
author's  thesis  is  that  its  physiological  (or  more  correctly,  its  pharmacological)  action  also 
depends  directly  on  its  chemical  constitution,  and  this  is  supported  by  evidence  in  the  shape 
of  numerous  complicated  chemical  formula?.  The  reader  should  remember  that  these 
impressive  structures  only  indicate  the  relationship  of  the  substance  in  question  to  other 
carbon  compounds,  and  give  no  clue  to  its  physical  characters,  which  may  immediately 
determine  its  effects  in  the  bod)7.  The  inorganic  compounds  are  discussed  in  a  short  chapter, 
and  the  greater  part  of  the  treatise  is  devoted  to  the  organic  substances  in  three  divisions — 
aliphatic  series,  aromatic  series,  and  nitrogen  compounds,  including  some  alkaloidal  groups 
such  as  atropine,  cocaine,  opium  group,  quinine  group  and  purin  bases. 

Manual  of  Medical  Jurisprudence,  Toxicology,  and  Public  Health.  By  W.  G. 
Aitchison  Robertson,  M.D.,  D.Sc,  F.R.C.P.E.,  F.R.S.E.  Illustrated  ;  pp.  xii  +  656. 
Price  10s.  6d.     London  :  A.  and  C.  Black,  Ltd.,  1916. 

Despite  the  fact  that  he  is  dealing  with  two  large  subjects,  Dr.  Robertson  has  succeeded 
in  compressing  into  one  volume  all  the  more  important  material  of  both.  In  the 
section  on  medical  jurisprudence  he  describes  the  principal  causes  of  deaths  from  violence, 
identification,  sexual  questions,  insanity,  life  assurance  procedure,  and  the  commoner 
poisons.  Under  Public  Health  he  examines  meteorology,  ventilation,  heating,  water  supply, 
sanitation,  hospital  construction,  medical  inspection  of  school  children,  industrial  hygiene 
and  infectious  disease.  In  each  case  the  scope  of  treatment  is  quite  sufficient  for  students' 
purposes.  Medico-legal  procedure  in  Scotland  is  naturally  described  in  some  detail,  and  the 
author  gives  an  account  of  the  coroner's  system  in  England,  of  which  he  clearly  has  a  very 
poor  opinion,  an  attitude  which  is  by  no  means  uncommon  in  this  country.  The  following  are 
two  inquest  verdicts  quoted  by  Dr.  Robertson  :  "  We  regard  the  matter  as  a  very  slight  case 
of  manslaughter,"  and  "We  find  the  deceased  met  his  death  by  the  act  of  God,  caused  by 
the  sudden  overflowing  of  the  river  and  helped  out  by  the  scandalous  neglect  of  the  overseers." 
He  also  describes  a  case  where,  after  an  inquiry  lasting  two  days,  a  verdict  was  returned  that 
the  deceased  died  from  heart  disease.  Just  before  the  burial  it  was  found  that  the  body  was 
covered  with  bruises,  and  that  grave  injury  had  been  inflicted  on  the  thigh.  The  case  was 
proved  to  have  been  one  of  manslaughter,  and  the  guilty  person  was  tried  and  convicted. 
Since  the  scandal  of  the  "baths"  case,  in  which  three  coroners'  juries  found  verdicts  of 
accidental  death  in  cases  of  murder  of  women,  no  difficulty  will  be  found  in  accepting  the 
story  recorded  by  Dr.  Robertson.  A  brief  but  interesting  account  is  given  of  the  history 
of  capital  punishment.  As  late  as  1727  a  woman  was  burned  to  death  in  Sutherlandshire  for 
witchcraft.  In  1823  there  were  more  than  200  offences  on  the  statute  book  for  which 
capital  punishment  might  be  inflicted.  Drowning  as  a  method  of  execution  lasted  in 
Scotland  until  1685 ;  pressing  to  death  was  at  times  employed  in  England  until  the  middle 
of  the  eighteenth  century. 

The   Diagnosis  and  Treatment  of  Heart  Disease  :    Practical  Points  fob   Students 

and  Practitioners.     By  E.  M.  Brockbank,  M.D.Vict.,  F.R.C.P.     Second  edition. 

Illustrated  ;  pp.  viii  -f  120.    Price  3s.  6d.    London  :  H.  K.  Lewis  and  Co.,  Ltd.,  1916. 

This  book,  as  the  title  shows,  is  intended  for  students  going  up  for  examination,  and  deals 
chiefly  with  the  elements  of  cardiac  auscultation.  Cardiac  murmurs  are  described  from  all 
points  of  view — their  timing,  their  areas  of  audibility,  their  conduction  and  transmission, 
and  their  special  characteristics.  The  author  introduces  the  arguments  with  which  he 
supports  his  well-known  view  that  the  so-called  presystolic  murmur  of  mitral  stenosis  is 
really  systolic  in  time.  A  few  cardiac  diseases  are  touched  upon  briefly — namely,  septic 
endocarditis,  pericarditis,  and  angina  pectoris.  Reference  is  also  made  to  the  various  forms 
of  cardiac  irregularity,  and  the  use  of  the  electro-cardiograph  in  their  differentiation.  The 
final  chapter  is  devoted  to  the  treatment  of  cardiac  disease. 
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The  Involuntary  Nervous  System. 
Illustrated  ;  pp.  x  +  ITS.     Price 


By  Walter  Holbrook  Gaskell,  M.A.,  M.D.,  F.R.S.   ly 
Gs.     London  :  Longmans,  Green  and  Co.,  19 


This  is  the  first  volume  of  a  new  series  of  scientific  monographs  under  the  editorship 
of  Professor  E.  H.  Starling.  It  is  the  last  published  work  of  the  late  Dr.  Gaskell, 
who  influenced  the  development  of  physiology  and  scientific  medicine  in  English- 
speaking  countries  probably  more  than  any  other  single  writer  of  his  generation. 
Dr.  Gaskell  was  a  pioneer  in  investigation,  and  his  master  mind  developed  original 
ideas  as  to  biological  forms  and  processes.  His  researches  have  led  to  the  recent 
great  additions  to  neurological  and  cardiological  knowledge  made  by  other  work 
and  at  the  same  time  have  influenced  all  biologists.  Even  those  zoologists  and  morpho- 
logists  who  refuse  to  accept  his  generalizations  as  to  the  origin  of  vertebrates  would 
be  the  first  to  acknowledge  the  inspiration  which  his  mode  of  thought  and  attack  upon 
biological  problems  has  been  to  them.  All  who  are  interested  in  nervous,  cardio-vascular, 
eudocrinic  or  enteric  activities  will  find  in  this  volume  food  in  plenty  for  reflection. 
Dr.  Gaskell  began  his  inquiries  into  the  role  of  the  sympathetic  nervous  system  in  1874, 
when  he  joined  the  eager  band  of  physiological  workers  in  Ludwig's  laboratory,  and  until  the 
time  of  his  death  in  June,  1915,  his  thoughts  were  rarely  far  away  from  this  subject.  In 
1875  he  returned  to  Cambridge,  and  began  to  lecture  under  the  aegis  of  Professor  (later 
Sir  Michael)  Foster,  and  yearly  until  1914  gave  a  course  of  advanced  physiological  lectures 
upon  the  involuntary  nervous  system.  The  matter  collected  for  these  lectures,  and  worked 
up  in  the  main  from  the  lecturer's  own  personal  researches,  form  the  basis  of  the  present 
work.  The  book  is  divided  into  eleven  chapters  and  a  chapter  of  summary,  to  which 
is  appended  a  bibliography  of  fourteen  pages.  Chapter  I  deals  with  the  history  of  the 
involuntary  nervous  system  ;  Chapter  II  is  devoted  to  the  characteristic  motor  functions 
of  the  nerve  cells  belonging  to  the  thoracico- lumbar  outflow  of  connector  fibres,  usually  called 
the  sympathetic  nervous  system  ;  whilst  in  Chapter  III  the  motor  functions  of  the  bulbar 
and  sacral  outflow,  and  in  Chapter  IV  the  motor  functions  of  the  mid-brain  outflow  are 
considered.  The  whole  subject  of  inhibitory  nerves  forms  the  subject-matter  of  Chapter  V, 
whilst  in  Chapter  VI  the  inhibitory  nerves  to  the  vascular  system,  and  in  Chapter  VII  the 
inhibitory  nerves  to  the  involuntary  muscles  of  the  eye  receive  consideration.  Chapter  VIII 
i-  devoted  to  the  rhythmic  and  peristaltic  movements  in  the  involuntary  muscles  of  the 
vertebrate.  In  Chapter  IX  the  author  considers  evidence  upon  the  innervation  of  glandular 
structures.  Chapter's  X  and  XI  are  concerned  with  the  connector  neurons  of  the  involuntary 
nervous  system  and  the  phylogenetic  origin  of  the  sympathetic  nervous  system,  and  the  inter- 
relationship between  this  and  the  endocrinic  glands. 

Notes   ox   Galyanlsm    and    Faradism.      By  E.   M.    Magii.l,    M.B..    B.S.Lond.,   D.P.H.,      l* 
R.C.S.I.(Hons.).     Illustrated;    pp.  xvi  +  220.     Price  4s.  fid.     London:    H.  K.  Lei 
and  Co.,  Ltd.,  1910. 

This  book  is  intended  by  the  authoress  for  the  use  of  masseuses  preparing  for  the  examination 
in  medical  electricity  held  by  the  Incorporated  Society  of  Trained  Masseuses.  It  is  divided 
into  three  parts.  In  the  first  part  the  opening  chapters  deal  briefly  with  some  elementary 
principles  and  the  meaning  of  terms.  The  remainder  of  this  part  is  devoted  to  galvanism. 
The  production  of  currents  by  chemical  methods  is  explained,  and  medical  batteries  and 
electrodes  are  described.  The  uses  to  which  the  galvanic  current  may  be  applied  for  medical 
purposes  are  followed  by  an  account  of  the  practice  and  theory  of  ionization.  Chapters 
devoted  also  to  the  use  of  the  galvanic  current  in  the  treatment  of  paralysis  and  the  testing 
of  the  reactions  of  muscles.  The  second  part  of  the  book  is  devoted  to  faradism.  An  account 
of  the  elementary  principles  of  induction  and  magnetism  is  followed  by  a  detailed  description 
of  the  induction  coil.  The  therapeutic  uses  of  the  faradic  current  are  set  forth,  with  mention 
of  the  morbid  conditions  for  which  this  current  may  be  applied.  In  the  third  part  is  an 
account  of  the  current  from  the  main,  how  it  is  generated,  and  how  it  may  be  applied  for 
medical  purposes.  The  danger  that  attends  the  use  of  this  current  and  the  way  to  avoid 
it  are  described.     This  part  of  the  bock  is  concluded  by  a  chapter  on  electrical  baths  and 
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another  on  the  use  of  radiant  heat.  In  two  appendixes  will  be  found  notes  on  accumulators 
and  on  theories  of  the  nature  of  electricity.  A  list  is  given  of  diseases,  with  suggested 
electrical  treatment  for  each,  in  cases  where  the  doctor  prescribes  electrical  treatment 
without  further  particulars.  In  Appendix  II  will  be  found  the  syllabus  of  the  medical 
electricity  examination  of  the  Incorporated  Society  of  Trained  Masseuses,  together  with 
specimen  questions  set  in  recent  examinations. 

Essentials  of  Medical  Electricity.  By  E.  Reginald  Morton,  M.D.Trin.Tor., 
F.R.C.S.Edin.  Third  Edition,  revised  and  re-written,  with  addition  of  new  matter 
by  Elkin  P.  Cumberbatch,  M.A.,  M.B.,  B.Ch.Oxon.  Illustrated;  pp.  xiv  +  303. 
Price  6s.     London  :  Henry  Kimpton,  1916. 

In  this  edition  the  whole  of  the  matter  dealing  with  the  action  of  electricity  on  living 
tissues  has  been  entirely  re-written,  rendered  necessary  by  the  rapid  developments  of  know- 
ledge acquired  during  the  last  few  years.  Advantage  has  also  been  taken  of  the  opportunity 
to  rearrange  the  book  more  in  accordance  with  these  latest  developments.  Free  use  has  been 
made  of  original  drawings  and  diagrams,  and  manufacturers'  illustrations  are  used  sparingly. 
All  the  various  procedures  are  fully  described,  in  which  connexion  special  mention  may  be 
made  of  the  chapters  on  ionization  and  diathermy.  Special  attention  has  been  given  to 
the  use  of  rhythmic  variations  in  the  currents  applied  in  treatment,  and  near  the  end  of  the 
volume  is  a  valuable  index  of  electrical  treatment  explaining  the  best  methods  of  treating 
those  conditions  most  amenable  to  electrical  methods. 

Modern  Methods  of  Treating  Fractures.  By  Ernest  W.  Hey  Groves,  M.S.,  M.D., 
B.Sc,  F.R.C.S.Eng.  Illustrated;  pp.  xii  +  286.  Price  7s.  Od.  Bristol:  John 
Wright  and  Sons,  Ltd.,  1916. 

The  principal  aims  of  this  book  are  (1)  To  show  that  the  various  methods  of  treating 
fractures  should  all  be  brought  into  our  service  as  occasion  requires,  instead  of  being  regarded 
;*s  independent,  rival  or  mutually  destructive  systems  ;  (2)  to  emphasize  the  necessity  for 
mechanical  accuracy  and  efficiency  in  dealing  with  what,  after  all,  is  largely  a  mechanical 
problem.  The  first  chapter  deals  with  the  principles  that  should  guide  us  in  the  treatment 
of  fractures,  with  sections  on  the  relations  between  form  and  function,  the  kind  of  deformity 
which  leads  to  disuse,  and  the  various  methods,  operative  and  non-operative,  which  may  be 
adopted.  Massage  and  mobilization,  extension  by  adhesive  appliances  and  mechanical 
modifications  of  extension  methods  are  all  dealt  with  at  some  length.  A  long  account  of  the 
author's  experiments  on  animals  is  followed  by  a  full  account  of  the  indications  for  and 
technique  of  operations  upon  the  human  subject.  The  operative  treatment  of  special 
fractures  is  then  fully  dealt  with,  and  short  chapters  on  open  and  ununited  fractures  follow. 
The  book  contains  much  practical  information.  Many  illustrative  cases  from  the  author's 
own  experience  are  given.  There  are  136  illustrations,  of  which  a  large  number  are 
skiagrams,  photographs  of  fractured  bones,  and  simple  drawings  of  splints  and  other 
instrumental  apparatus. 
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NOTES    ON    BOOKS. 

[The  purpose  of  these  "Notes"  is  neither  to  praise  nor  to  blame,  but  merely  to  draw 
attention  to  some  of  the  new  books  and  new  editions  which  have  been  added  to  the 
Society's  Library. — Ed.] 

Surgical  and  Gynaecological  Nursing.  By  Edward  Mason  Parker,  M.D.,  F.R.C.S., 
and  Scott  Dudley  Breckinridge,  M.D.,  F.R.C.S.  Illustrated  ;  pp.  xv  -f  425. 
Price  10s.  6d.     London  and  Philadelphia  :  J.  B.  Lippincott  Co.,  1916. 

This  book  aims  at  helping  nurses  to  understand  their  work,  and  therefore  to  do  it 
intelligently  and  well.  It  is  divided  into  six  parts,  dealing  respectively  with  Infection,  the 
Field  of  Surgery,  Minor  Technique  in  Surgical  Nursing,  the  Patient,  the  Operation,  and 
Supplementary  Chapters.  In  the  first  part  the  cells  of  the  body  and  the  invading  cells  of 
disease  are  described,  also  the  sources  and  modes  of  infection,  with  special  reference  to  the 
micro-organisms  that  are  the  commonest  and  those  that  are  the  most  important  from  the 
point  of  view  of  fatality.  Under  the  heading  of  "The  Field  of  Surgery"  there  is  an 
outline  sketch  of  surgical  pathology,  also  an  original  method  of  helping  the  non-classic;il 
reader  to  understand  the  nomenclature  of  disease,  and  the  common  phraseology  employed 
in  nursing  records.  Part  III  deals  with  subjects  of  great  importance  to  the  accurate  and 
satisfactory  discharge  of  a  nurse"s  duties.  For  instance  there  are  brief  descriptions  of  the 
various  postures  of  the  patient's  body  that  may  be  required  during  operation,  and  those 
postures  which  are  necessary  to  relieve  pain  and  weariness  and  generally  to  promote  well- 
beiDg  after  operation.  Bandaging,  the  management  of  fractures,  and  the  making  of  various 
splints  and  appliances  are  described.  The  latter  chapters  of  Part  III  are  devoted  to  an 
elaborate  explanation  of  the  calculations  necessary  for  fractional  dosage  of  drugs  to  be 
administered  hypodermically  and  of  solutions  made  from  stock  tablets  and  stock  fluids.  To 
enable  the  nurse  to  accomplish  these  difficult  tasks  a  chapter  is  devoted  to  weights,  measures, 
solutions  and  formula.  Part  IV  deals  with  the  patient  and  is  intended  to  help  the  nurse 
to  train  her  powers  of  observation— to  teach  her  what  she  ought  to  observe— and  how  to  use 
her  judgment  as  well  as  her  senses.  The  interesting  and  important  subjects  of  post-operative 
complications  and  of  anoci-association  are  also  dealt  with.  In  Part  V  the  operation,  the 
preparation  of  the  theatre,  and  all  the  appliances  and  materials  likely  to  be  used  are 
described  and  discussed  ;  diagrams  are  introduced  showing  all  the  instruments  in  common 
use.  Finally  the  difficulties  of  operations  in  private  houses  are  considered.  In  the  supple- 
mentary chapters  brief  instructions  are  given  on  surgical  injuries  and  on  emergencies,  and 
some  notes  are  added  as  to  the  nurse's  attitude  to  her  patient,  the  surgeon,  the  public,  and 
herself. 
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Bodily  Changes  in  Pain,  Hunger,  Fear  and  Rage  :  an  Account  of  Recent 
Researches  in  the  Function  of  Emotional  Excitement.  By  Walter  B.  Cannon. 
Illustrated;  pp.  xiii  +  311.  Price  7s.  6d.  London  and  New  York:  D.  Appleton 
and  Co.,  1915. 

A  series  of  investigations  conducted  in  the  Harvard  Physiological  Laboratory.  Adrenal 
secretion  (or  adrenin  as  the  author  calls  it)  and  the  neurones  of  the  sympathetic  division 
have  the  same  action.  The  secretion  is  increased  by  pain,  fear  and  rage,  and  has  all  the 
effects  in  the  body  that  are  produced  by  injected  adrenin.  It  calls  forth  stored  carbohydrate 
from  the  liver,  thus  flooding  the  blood  with  sugar,  which  is  a  source  of  muscular  energy  ;  it 
serves  as  an  antidote  to  the  effects  of  fatigue  on  muscles  ;  the  vascular  changes  which  it 
produces  are  favourable  to  supreme  muscular  exertion,  and  so  also  are  the  changes  produced 
in  respiratory  function.  Finally,  it  lessens  haemorrhage  by  increasing  coagulability  of  the 
blood.  The  bodily  changes  in  pain,  fear  and  rage  are  the  results  of  increase  of  adrenal 
secretion,  and  are  the  mechanism  by  which  the  body  is  rendered  competent  for  conflict  and 
endurance.  The  nature  of  hunger  is  considered  in  a  separate  chapter,  and  various  experi- 
ments are  adduced  to  show  that  it  is  not  a  general  sensation,  nor  due  to  emptiness  of  the 
stomach,  nor  to  excess  of  hydrochloric  acid,  nor  to  turgescence  of  the  mucous  membrane, 
but  is  the  result  of  contraction  of  the  stomach  and  intestines.  Appetite  and  digestion  are 
annulled  by  pain,  fear  and  rage,  in  order  that  the  bodily  reserves  may  be  fully  mobilized 
for  self-protection  ;  but  that  phase  of  the  organism's  self-protecting  adjustment  is  limited, 
and  then  hunger  asserts  itself  as  an  agency  imperiously  demanding  restoration  of  the 
depleted  stores.  In  a  chapter  on  the  interrelations  of  emotions  it  is  held  that  emotions 
gain  expression  through  discharges  along  the  neurones  of  the  autonomic  nervous  system, 
which  consists  of  cranial  and  sacral  divisions  separated  by  the  sympathetic.  There  is 
antagonism  between  the  emotions  expressed  in  the  sympathetic  and  the  cranial  and  sacral 
divisions  respectively.  Similar  visceral  effects  are  produced  by  different  emotions,  and  it  is 
therefore  argued  that  the  bodily  conditions  which  have  been  assumed  by  some  psychologists 
to  distinguish  emotions  from  one  another  must  be  sought  for  elsewhere  than  in  the  viscera. 
The  decerebrate  cat  or  dog  still  shows  signs  of  anger,  but  not  of  joy,  affection,  fear,  nor  of 
sexual  feeling.  Hence  it  is  suggested  that  the  latter  emotions  "  require  a  more  elaborately 
organized  grouping  of  neurones  than  does  anger,  possibly  what  the  cortex,  or  the  cortex  in 
combination  with  basal  ganglia,  would  provide."  Having  established  the  utility  of  the 
bodily  changes  associated  with  the  fighting  instincts  and  emotions  as  self -protective 
agencies,  the  author  discusses  in  a  final  chapter  the  necessity  of  maintaining  them  by 
militarism.  He  concludes  that  the  survival  of  sturdiness,  hardihood,  strength  for  valorous 
deeds,  and  all  the  virtues  associated  with  actual  warfare,  may  be  ensured  by  encouraging 
international  athletic  competitions  and  Olympic  games. 

The  Sex  Complex  ;  a  Study  of  the  Relationships  of  the  Internal  Secretions 
to  Female  Characteristics  and  Functions  in  Health  and  Disease.  By  W. 
Blair  Bell,  B.S.,  M.D.Lond.  Illustrated;  pp.  xvii  +  233.  Price  12s.  6d.  London: 
Bailliere,  Tindall  and  Cox,  1916. 

\\  e  find  in  this  book  a  discussion  of  the  manifold  effects  produced  by  the  internal 
secretions,  especially  in  the  female.  The  characteristics  grouped  as  feminine,  according  to  the 
thesis  sustained,  are  directly  due  to  endocritic  organs,  and  as  these  diminish  in  activity 
through  determination  of  their  periods  of  function,  or  are  perverted  by  disease  or  abnormality, 
the  sex  traits  retrogress.  Thus  in  childhood  the  male  and  female  characteristics  are  less 
distinct,  and  the  same  is  true  after  the  completion  of  the  menopause.  Within  the  purview 
of  the  essay  falls  a  discussion  of  those  factors  (and  they  are  not  a  few)  which  make  for  the 
primary  and  secondary  female  attributes,  whether  those  of  the  body  or  of  the  mind.  This 
forms  the  physiological  side  of  the  question,  while  in  the  later  sections  we  are  introduced  to 
a  mass  of  evidence  bearing  upon  the  problem  of  the  sex  complex  from  the  aspect  of  pathology. 
The  spiritual  as  well  as  the  corporeal  side  of  woman's  character  is  controlled  by  her 
organs.     The   sexes   are   compared :    man,  we  are  told,   is  in  the   main  katabolic,  woman 
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anabolic.  Human  beings  are  dimorphic  ;  their  future  the  evolution  of  progressive  advance. 
In  one  direction  tbe  male  branches  off,  his  aims  more  widely  cosmic  than  those  of 
the  female.  Her  metabolism,  at  least  during  her  period  of  intensive  sex-life,  centres 
upon  reproduction,  and  her  contribution  to  cosmic  advance  is  the  rearing  of  physiological 
offspring  superior  to  its  progeners.  "If  a  man's  primary  reproductive  functions  may  be 
described  as  fugitive  owing  to  the  claims  of  the  secondary,  a  woman's  may  be  said  to  be 
stationary  or  enduring."  It  would  seem  that  man's  share  in  reproduction  of  the  race  is 
incidental,  woman's  is  the  pivot  about  which  her  existence  revolves.  The  "  fact"  is  acknow- 
ledged (p.  108)  that  the  rejection  of  maternal  functions  by  modern  woman  may  be  Nature's 
plan  for  securing  the  disappearance  of  Man  to  ensure  further  evolution.  Outside  the 
psychological  aspect  of  this  supremely  interesting  subject  tbe  reader  will  find  a  wealth  of 
facts,  marshalled  in  orderly  array,  concerning  the  known  and  hypothecated  functions  of  the 
internal  secretions,  as  well  as  of  the  pathology  of  the  endocritic  organs.  A  great  advance 
has  been  made  in  our  knowledge  of  these  subjects,  and  Mr.  Blair  Bell's  personal  additions  to 
it  have  not  been  small  nor  unimportant. 

The  Care  of  the  Teeth.  By  Arthur  T.  Pitts,  M.R.C.S.,  L.R.C.P.,  L.D.S.  (Methuen's 
Health  Series.)  With  20  diagrams.  Price  Is.  London  :  Methuen  and  Co.,  Ltd., 
1916. 

This  volume  of  Methuen's  Health  Series  aims  at  dealing  scientifically  but  in  simple 
language  with  the  care  of  the  teeth  and  mouth  from  earliest  infancy.  The  writer  is  at  pains 
to  point  out  how  early  habits,  such  as  thumb-sucking  and  mouth-breathing,  may  affect  the 
development  of  the  jaw.  He  also  emphasizes  the  importance  of  proper  diet  in  the  prevention 
or  cure  of  dental  caries  and  other  diseases  which  are  now  recognized  as  playing  so  important 
a  part  in  the  general  health  of  children  and  adults.  The  book  is  written  for  the  use  of  the 
general  public. 

Our  Baby  :  for  Mothers  and  Nurses.  By  Mrs.  J.  Langtox  Hewer.  Fifteenth  edition. 
120th  thousand.  Illustrated.  Price  Is.  6d.  Bristol  :  John  Wright  and  Sons,  Ltd.  ; 
London  :  Simpkin,  Marshall,  Hamilton,  Kent  and  Co.,  Ltd.  ;  Toronto  :  The  Macmillan 
Company  of  Canada,  Ltd.,  1916. 

Since  the  issue  of  the  fourteenth  edition  in  1913  this  handbook  has  been  revised  and 
brought  up  to  date.  Several  chapters  have  been  re-written  in  view  of  recent  researches  into 
the  problems  of  infant  diet,  and  fresh  information  has  been  added  to  tbe  list  of  simple 
remedies  for  small  ailments.  The  number  of  illustrations  has  been  considerably  increased. 
The  volume  is  intended  to  provide  a  complete  guide  for  mother  and  nurse  in  the  rearing, 
training,  and  clothing  of  young  children  as  far  as  these  duties  can  be  carried  out  without 
medical  aid.     The  writer  is  a  trained  nurse  and  certified  midwife. 

Cerebrospinal  Fever.     By  Michael  Foster,  M.A.,  M.D..  and  J.  F.  Gaskki.l,  M.A.,  M.D. 

Illustrated;   pp.  viii  +  222.      Price  12s.  6d.     London:   Cambridge  University   Pi 

1916. 
In  the  historical  account  of  the  disease,  the  difficulties  of  the  existing  nomenclature  are 
discussed,  together  with   the   spread  of   the  affection,  its   epidemics,  and  tl  on  of 

"carriers."  In  1807,  a  village  on  Dartmoor  provided  the  first  known  case  in  Great  Britain, 
but  it  was  not  until  1915  that  the  disease  became  widespread  in  thisconntry.  Weichselbaum'a 
isolation  of  the  meningococcus  (1887),  Quincke's  introduction  of  lumbar  puncture  (1890),  the 
adoption  of  Kernig's  sign  in  diagnosis,  and  that  of  serum  treatment  as  enunciated  by  Flexner 
in  1906-07  mark  epochs  in  the  story.  In  a  disease  of  rapid  onset  and  often  devoid  of  marked 
prodromata,  symptoms  count  for  much,  and  the  authors  discus.,  these  in  detail,  pointing 
out  the  importance  of  early  examination  of  the  cerebrospinal  fluid  to  establish  a  diag 
between  this  affection  and  acute  febrile  infections  as  well  as  between  it  and  other  diseases  of 
the  brain  and   its   meninges.     The  differential  diagnosis  becomes  enhanced  in  importance 
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when  the  question  of  segregation  arises  and  so  receives  special  care.  Since  the  courses 
run,  and  the  dangers  involved,  in  acute,  subacute  and  chronic  cases  of  cerebrospinal  fever 
differ  in  some  ways,  these  are  studied  individually,  and  their  consideration  leads  to  the 
chapters  concerned  with  the  details  of  the  course  of  the  disease,  its  prognosis,  treatment 
and  pathology.  While  the  authors  review  the  work  performed  by  others  they  are  able  to 
advance  first-hand  evidence  supplied  by  their  own  experience.  The  changes  in  the  cerebro- 
spinal fluid  receive  a  searching  examination,  while  the  important  question  of  the  cultivation 
of  the  meningococcus  from  this  fluid,  from  the  blood  and  from  the  urine,  receives  special 
consideration.  In  the  concluding  chapter  the  whole  subject  of  the  bacteriology  of  cerebro- 
spinal fever  is  studied  and  its  practical  aspects  rehearsed.  The  inclusion  of  coloured  plates 
of  the  lesions  in  the  brain  and  cord  as  well  as  reproductions  of  microscopic  sections  assists 
the  descriptions  in  the  text.  A  remarkable  example  of  the  spread  of  meningococcal  infection 
from  carrier  to  carrier  is  given  in  the  first  appendix.  There  is  a  bibliography  provided 
with  references  to  the  works  cited,  as  well  as  to  the  pages  of  the  present  volume,  and  there 
is  also  a  general  index. 

School  Hygiene.  By  Leo  Bcrgerstein,  Ph.D.,  LL.D.  (Vienna).  Translated  from  the 
third  edition  by  Beatrice  L.  Stevenson  and  Anna  L.  Osten.  Illustrated  ;  pp.  xix 
+   188.     Price  3s.   6d.  net.     London:  George  G.  Harrap  and  Co.,  1916. 

This  little  work  is  divided  into  five  parts  :  (i)  The  Schoolhouse.  (ii)  The  Hygiene  of 
Instruction,  (iii)  Instruction  in  Hygiene,  (iv)  School  Diseases  and  Medical  Inspection 
of  Schools,  (v)  Hygiene  of  the  Teaching  Profession.  The  first  part  is  subdivided  into  five 
sections,  in  which  the  writer  successively  deals  with  the  general  planning  and  erection  of  the 
schoolhouse,  its  lighting,  ventilation  and  heating,  the  classroom  and  its  equipment,  and  the 
other  rooms,  grounds,  and  facilities  of  the  school.  The  second  part  opens  with  general 
considerations  on  fatigue,  constitution,  defective  children,  special  classes,  school  age  and 
co-education  of  boys  and  girls.  The  following  sections  are  concerned  with  the  number  of 
pupils  and  curriculum,  the  hygiene  of  different  school  subjects  including  gymnastics,  play, 
and  singing  and  a  variety  of  other  matters  of  scholastic  interest  such  as  homework, 
examinations,  vacations,  punishment,  and  school  suicides.  In  the  third  part  the  writer 
discusses  the  teaching  of  hygiene  in  training  schools,  elementary  schools  and  high  schools. 
A  few  pages  are  then  taken  up  with  the  questions  of  alcohol,  tobacco,  and  sex  hygiene.  The 
fourth  part  contains  some  brief  remarks  on  the  prevention  of  acute  contagious  diseases, 
myopia  and  spinal  curvature,  followed  by  a  description  of  subnormal  children,  the  school 
physician,  school  nurses  and  school  clinics,  and  an  historical  survey  of  medical  inspection. 
A  bibliography  of  recent  works  on  school  hygiene  is  appended. 

Modes  of  Research  in  Genetics.  By  Raymond  Pearl.  Pp.  vi  +  182.  Price  5s.  6d. 
London  and  New  York  :  The  Macmillan  Co.,  1915. 

The  value  of  biometric  methods  in  the  study  of  genetics  is  insisted  upon  by  the  author. 
The  current  modes  of  research  are  critically  examined.  Heredity  studied  by  the  light  of  its 
phenomena  falls  into  three  categories :  the  resemblance  of  adult  units,  gametogenesis  and 
somatogenesis,  and  the  methods  of  research  which  aim  at  obtaining  conclusions  arising 
from  the  study  of  such  phenomena  are  described.  Among  these  methods  is  the  biometric 
inaugurated  by  Francis  Galton  and  developed  by  Karl  Pearson,  and  this,  within  its  possible 
limits  offers,  we  are  told,  the  most  valuable  aid.  While  it  studies  the  ancestry  of  the 
individual,  the  Mendelian  method  takes  stock  only  of  the  individual  progeny.  Both  these 
have  limitations  and  both  involve  a  statistical  method  which  studies  only  the  laws  of  dis- 
tribution of  things  given  or  assumed.  Further,  the  author's  critical  examination  of  research 
methods  deals  with  the  third  or  cytological  method,  which  is  confined  to  a  single  phase  of 
heredity  gametogenesis  ;  finally  he  discusses  the  fourth  method,  the  embryological,  the  science 
of  somatogenesis,  and  while  he  assigns  to  each  method  its  sphere  of  utility  he  indicates 
their  limitations.  Next  we  find  developed  consideration  of  biometric  ideas  and  methods  in 
biology,   their  significance  and  again  their  limitations.     Statistics,  so  fruitful  a  source  of 
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error,  are  shown  by  the  writer  to  be  most  valuable  in  the  study  of  geuetics  when  duly 
safeguarded.  He  discusses  the  nature  of  the  knowledge  obtained  from  them.  The  statistical 
method  has  been  used  to  accomplish  two  things  :  (1)  to  furnish  a  description  of  a  group  of 
objects  in  terms  of  the  group's  attributes  ;  and  (2)  to  predict  the  individual  case  from  a 
precise  knowledge  of  the  group.  In  Chapter  IV  we  are  asked  to  consider  certain  logical  and 
mathematical  aspects  of  the  problem  of  inbreeding.  Thus  is  presented  a  general  method  of 
measuring  the  intensity  or  the  degree  of  the  inbreeding  in  any  given  case ;  also  we  learn  that 
inbreeding  may  occur  without  any  kinship  of  the  two  individuals,  and  we  are  given  a  method 
of  separately  measuring  what  proportion  of  the  observed  inbreeding  is  due  to  parental 
kinship  and  what  to  earlier  ancestral  reduplication.  Further  it  is  shown  that  the  problem  of 
inbreeding  must  be  considered  under  three  heads  :  (1)  the  system  of  mating  with  definite 
mathematical  characteristics  ;  (2)  its  genetic  consequences  ;  (3)  its  physiological  results. 
Finally  the  whole  subject  of  genetics  as  it  involves  breeding  is  reviewed.  "Purely  empirical 
methods  are  wasteful  and  slow  in  operation." 

Encyclopedia  Medica.  Under  the  General  Editorship  of  J.  W.  Ballantyne,  M.D.,  CM., 
F.E.C.P.E.  Second  edition.  Vol.  Ill  :  Chloroform  to  Dyspnoea.  Illustrated  ;  pp.  viii 
+  672.     Price  20s.     Edinburgh  and  London :  W.  Green  and  Son,  1916. 

In  this  volume  space  has  been  provided  for  new  articles,  some  of  the  articles  have  been 
re-written,  and  all  the  remainder  have  been  revised  by  their  authors.  The  opening  article 
on  chloroform  by  the  late  Dr.  Donald  McAllurn  comes  under  the  first  category  ;  an  historical 
introduction  to  the  subject  has  been  contributed  by  the  late  Sir  Alexander  Simpson.  Another 
new  article  is  that  by  the  editor  on  "  Cranio-cleido-dysostosis,"  and  a  third  on  "  Legislation 
for  Mental  Deficiency,"  by  Dr.  W.  B.  Drummond,  in  which  attention  is  drawn  to  Binet's 
definitions  of  mentally  defective  persons.  Binet's  conclusions  are  compared  with  the 
definitions  laid  down  in  the  Mental  Deficiency  Act  of  1913.  These  latter  are  not  regarded 
by  the  author  as  wholly  satisfactory,  while  the  distinctions  advanced  by  Binet  are  held  to 
be  "pedagogical,"  although  possessing  a  practical  value,  inasmuch  as  they  indicate  "quite 
clearly  the  appropriate  lines  of  treatment  for  the  different  classes  of  defectives." 

The  Medical  Annual:  a  Year-book  of  Treatment  and  Practitioner's  Index,  1916. 
Thirty-fourth  year.  Illustrated;  pp.  cxii  -f  919.  Price  10s.  Bristol:  John  Wrighl 
and  Sons,  Lid.,  1916. 

This  well-known  Annual  has  now  become  a  bulky  volume,  and,  having  regard  to  the 
dimensions  of  the  field  of  medical  literature  from  which  its  material  is  derived,  it  is  some- 
what surprising  that  the  work  should  continue  to  keep  within  a  reasonable  limit  of  size. 
As  a  vade  mecum,  it  reflects  the  up-to-date  advancements  in  all  branches  of  medical  science. 
A  new  feature  of  the  present  issue  is  a  special  section  devoted  to  the  general  questions  of 
naval  and  military  surgery,  in  which  is  included  a  descriptive  account  of  the  surgical 
treatment  of  wounds,  discussed  from  the  aspect  of  the  change  of  views  to  whirl)  this  War 
has  given  rise. 

The  Drink  Problem  of  To-day  in  its  Medico-Sociological  Aspects.  Edited  by 
T.  N.  Kelynack,  M.D.  Pp.  ix  +  318.  Price  7s.  6d.  London  :  Methuen  and  Co., 
Ltd.,  1916. 

"The  Drink  Problem  of  To-day"  is  not  a  new  edition  of  "The  Drink  Problem"  published 
in  1907,  but  practically  a  new  book.  The  editor  of  both  books  is  Dr.  T.  X.  Kelynack,  and 
some  of  the  articles  gathered  together  by  him  are  by  the  same  authors,  but  many  are  by 
different  authors,  and  all  have  been  written  or  re-written  in  the  light  of  the  changed  condition 
of  the  times.  All  our  institutions  and  customs  are  challenged  by  the  terrible  insistence  of  the 
War,  and  few  thoughtful  men  and  women  can  fail  to  recognize  the  great  importance  to  the 
nation  of  temperance  and  soberness  in  the  present  hour  of  trial.  Fourteen  authors  discuss 
"  The  Drink  Problem  of  To-day  "  from  various  points  of  view.    Thus  the  biology,  pathology 
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and  psychology  of  alcoholism  furnish  the  first  three  texts  ;  after  these  chapters  we  are  given 
a  picture  of  the  medico-legal  relations  of  alcoholism — an  important  and  fascinating  subject. 
"  Alcohol  and  Life  Insurance  "  follows,  and  very  naturally  bristles  with  statistics  and  tables. 
Among  other  tables  may  be  found  those  mentioning  the  insurance  societies  which  impose 
extra  terms  on  proposals  for  whole  life  assurance  by  publicans,  owing  to  the  risk  of  the 
alcohol  habit.  Next  comes  an  article  dealing  with  alcoholism  in  women  and  children. 
The  subject  is  important,  for  whatever  influences  the  health  and  welfare  of  women  and 
children  influences  the  national  life  at  its  very  source.  The  chapter  on  the  relation  of 
alcohol  to  crime  is  virtually  new  and  offers  a  study  of  alcoholism  under  the  headings 
of  its  relation  to  crimes  of  violence,  of  lust  and  of  acquisitiveness.  With  regard  to  the 
first  two  forms  of  crime,  the  connexion  with  alcoholism  is  clear,  but  the  author  of  the 
paper  decides  that  alcoholism  is  incompatible  with  the  successful  pursuit  of  wrongful 
acquisitiveness.  Much  more  evident  is  the  connexion  between  alcoholism  with  suicide 
and  with  prostitution.  The  paper  on  "Alcoholism  and  Poverty"  takes  the  place  of  one 
in  the  former  volume  entitled  "  Alcoholism  and  Pauperism."  The  new  title  enables  the 
author  to  take  a  wider  view,  and  to  give  very  necessary  information  on  an  important  subject 
— for  alcoholism  surely  leads  not  only  to  foolish  expenditure  and  aimless  waste,  but  it  tends 
to  unfit  the  individual  for  discharging  his  duties,  it  incapacitates  him  for  sustained  effort,  for 
accurate  work,  and  in  all  ways  it  is  likely  to  diminish  physical,  mental  and  moral  efficiency. 
All  this  is  worked  out  in  the  chapter  before  us  and  in  the  next  chapter  on  "Alcohol  and 
National  Efficiency."  A  very  difficult  and  important  part  of  the  subject  is  tackled  in  the 
paper  devoted  to  "Alcoholism  and  Legislation,"  but  the  fact  of  its  difficulty  in  no  way 
exonerates  us  from  a  careful  consideration  of  the  question.  The  last  article  in  the  book 
is  by  the  editor,  and  deals  with  the  "  Arrest  of  Alcoholism."  He  gives  us  many  facts  and 
many  figures — food  for  regret  and  grounds  of  hope — and  he  appeals  for  a  more  intelligent 
application  of  scientific  principles  to  help  in  the  solution  of  one  of  the  most  difficult  problems 
that  beset  anv  nation. 


Localization  by  X-rays  and  Stereoscopy.  By  Sir  James  Mackenzie  Davidson,  M.B., 
t.M.Aberd.  Illustrated;  pp.  xi  +  72.  Price  7s.  6d.  London:  H.  K.  Lewis  and  Co., 
Ltd.,  1916. 

In  this  volume  the  author  has  collected  the  various  methods  of  X-ray  localization 
originated  and  elaborated  by  himself.  Apart  from  some  consideration  regarding  X-ray  tubes 
and  X-ray  protection,  the  general  subject  of  radiography  is  not  touched  upon.  Stereoscopic 
radiography  is  first  dealt  with,  after  which  the  popular  method  by  triangulation  is  described. 
Then  follows  a  full  description  of  the  more  accurate  "cross-thread"  arrangement,  still 
further  elaborated  in  the  next  chapter  in  its  application  to  the  necessarily  precise  localiza- 
tion of  foreign  bodies  in  the  orbit.  Owing  to  the  increase  in  this  form  of  injury  in  hand- 
grenade  warfare,  the  author  emphasizes  the  necessity  for  radiologists  making  themselves 
quite  familiar  with  all  the  details  of  technique.  In  the  appendix  the  use  of  the  telephone 
and  the  electro-magnet  in  localization  is  explained,  and  also  a  method  by  the  use  of  a  single 
photograph.  A  series  of  stereoscopic  radiographs,  illustrating  special  cases,  is  placed  at  the 
end  of  the  volume. 

The  Mortality  from  Cancer  throughout  the  World.  By  Frederick  L.  Hoffman, 
LL.D.,  F.S.S.,  F.A.S.A.  Charts,  &c. ;  pp.  xv  +  826.  The  Prudential  Press,  Newark, 
New  Jersey,  1915. 

The  main  feature  of  this  work  is  the  evidence  it  educes  of  the  increasing  mortality  from 
cancer  throughout  the  world.  In  the  following  paragraph  the  author  epitomizes  his  con- 
clusions :  "Reviewing  the  aggregate  results  of  the  present  investigation,  it  is  shown  that 
cancer  is  much  more  common  than  has  generally  been  assumed  to  be  the  case  ;  that  the 
mortality  from  the  disease  in  all  parts  of  the  civilized  world  exceeds  500,000  per  annum,  and 
in  the  United  States  about  30,000  at  the  present  time  ;    that  the  disease  is  increasing  in 
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practically  all  civilized  countries,  and  as  a  general  rule  in  all  its  principal  forms  or  varieties, 
and  that  it  is  therefore  strictly  within  the  limits  of  scientific  conjecture  that  a  further  rise 
in  the  death-rate  may  be  anticipated  unless  the  disease  is  made  subject  to  more  effective 
methods  of  treatment  and  control."  But  many  other  problems  concerned  in  the  incidence  of 
cancer  are  dealt  with  besides  the  question  of  its  mortality.  For  example,  valuable  infor- 
mation is  contained  in  Chapter  IX  relating  to  cancer  from  the  insurance  point  of  view,  while 
other  chapters  are  devoted  to  its  geographical  distribution,  its  association  with  different 
trades,  habits,  and  conditions  which  are  generally  held  to  exercise  a  causative  influence. 
The  statistical  tables  and  charts  forming  the  appendix  make  up  more  than  half  of  the  volume 
and  constitute  a  storehouse  of  facts  dealing  with  cancer  from  an  international  aspect,  and 
are  the  outcome  of  much  research.  A  bibliography,  and  an  index  of  authors  and  of  subjects 
complete  the  work. 

Text-book  of  Nervous  Diseases  :  foe  the  Use  of  Students  and  Practitioners  of 
Medicine  :  By  Charles  L.  Dana.  A.M.,  M.D.,  LL.D.  Eighth  edition.  Illustrated; 
pp.  x  +  632.     Price  21s.     Bristol :  John  Wright  and  Sons,  Ltd.,  1916. 

The  chief  changes  in  the  eighth  edition  of  this  well-known  American  text-book  are  as 
follows  :  A  good  deal  of  the  anatomical  details  given  in  former  editions  has  been  left  out,  but 
what  is  especially  useful  in  diagnosis  and  for  reference  has  been  retained  and  revised.  The 
illustrations  have  also  been  changed,  added  to,  and  improved.  A  large  part  of  the  rest  of  the 
book  has  been  completely  re-modelled  and  re-written.  This  applies  to  the  chapters  on  Syphilis 
of  the  Nervous  System,  Acute  Anterior  Poliomyelitis,  and  Epidemic  Cerebrospinal  Meningitis. 
Practically  new  chapters  have  been  written  on  Tumours  of  the  Spinal  Cord  and  Brain.  The 
chapters  on  Methods  of  Examination  and  Diagnosis  and  on  General  Symptoms  have  been 
thoroughly  revised,  and  an  endeavour  made  to  include  the  latest  data.  The  chapters  on 
Psychoneuroses  have  been  rearranged,  and  in  parts  re-written  and  condensed.  Neurasthenia 
has  been  pushed  much  more  into  the  background.  Hysteria  and  Psychasthenia  have  been 
treated  from  the  standpoint  of  descriptive  rather  than  of  "  dynamic  "  or  analytic  neurology, 
but  the  author  trusts  that  he  has  given  a  measure  of  justice  to  psycho-analysis.  The  part 
of  his  work  devoted  to  psychiatry  will  appear  in  a  separate  volume,  but  articles  on  the  Minor 
hoses  as  well  as  a  chapter  on  Paresis  are  included  in  the  present  treatise.  Many  new 
clinical  and  anatomical  illustrations  have  been  added,  including  reproductions  of  illustrations 
of  the  brain  by  Stephanus,  Willis,  and  Ruysch,  of  the  sixteenth,  seventeenth,  and  eighteenth 
centuries. 

Who  is  Insane?  By  Stephen  Smith,  A.M.,  M.D.,  LL.D.  Pp.  2-5.  Price  5s.  6J.  net 
New  York  :  The  Macmillan  Co.,  1916. 

When    the  author    of   this   book,  with  no   previous  experience  of   mental   disease,  was 
appointed   Commissioner  in    Lunacy  to   the    State   of  New  York,  he  was   a  keep 

constantly  in  mind,  when  visiting  an  asylum,  the  question,  "  Who  is  Ins. me  .'"     He  admits, 
in   his  foreword,  that  the  question   rather  obsessed  him  ;  hence  the  somewhat  journalistic 
title.     The  purposes  of  the  book  are  "to  illustrate  with  as  few  technicalities  as  p. 
illusive"    [?  elusive]  "  nature  of  insanity,  its  origin  in  the  derangement  of  the  functions  of 
brain  cells,  the  extreme  impressibility  of  these  cells,  and  our  power  to  increase 
their  activities,"  and   it  is  hoped  that  the  book  may  "prove  helpful  in  thi  n  of 

insanity  at  the  different  periods  of  life."  It  is  divided  into  five  parts  with  twenty-four 
chapters.     The  first  part  deals  with  the  subject  of  insanity  in  general,  I  1   with  the 

critical  periods  of  life  predisposing  to  insanity  (childbo  id,  adolescence,  mid-life,  climacteric 
and  old  age),  the  third  with   the  care  and  treatment  of  the  insane,   the  fourth   with   the 
possibility  of  extending  curative  methods  to  the  feeble-minded  and  the  criminal,  an 
fifth  with  the  ideals  of  a  new  institution  and  a  sound  criticism  of  eugenics.     The  author 
maintains  throughout  the  standpoint  of  a  critical  onlooker.     He  app.  h  rather 

more  importance  to  the  study  of  brain  cells  than  to  the  psychological  bases  of  insanity. 
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Mentally  Deficient  Children  :  their  Treatment  and  Training.  By  G.  E.  Shuttle- 
worth,  B.A.,  M.D.,  &c,  and  W.  A.  Potts,  M.A.,  M.D.,  &c.  Fourth  edition. 
Illustrated  ;  pp.  xix  +  284.     Price  7s.  6d.     London  :  H.  K.  Lewis  and  Co.,  Ltd.,  1916. 

This  well-known  work  on  congenital  mental  deficiency  deals  with  every  aspect  of  the 
subject,  its  history,  classification,  pathology,  setiology,  diagnosis,  and  prognosis  ;  general, 
medical,  and  surgical  treatment  ;  educational,  industrial  and  moral  training ;  legal  and 
social  relationship,  and  the  medical  examination  of  mentally  defective  children  under  the 
regulations  of  the  Board  of  Education.  The  whole  book  is  thoroughly  brought  up  to  date,  and 
the  results  of  recent  researches  are  discussed  in  a  soundly  critical  spirit.  In  dealing,  for 
example,  with  the  extraordinarily  discrepant  results  of  investigations  of  the  Wassermann 
reaction,  varying  from  15  to  60  per  cent.,  the  authors  give  an  extended  table  (not  quite 
complete,  by  the  way)  of  the  results  of  various  workers.  There  is  no  detailed  account  of  the 
Binet-Simon  tests.  References  to  these  and  to  the  classification  of  patients  into  "mentalities" 
are  given  quite  briefly. 


The    Medical    Who's    Who,    1916.      Published   annually   (March).      Pp.   xxvii    +    1140. 
Price  10s.  6d.      London  :    The  Fulton-Manders  Publishing  Co. 

There  seems  to  be  no  adequate  reason  why  this  publication  should  not  appeal  to 
members  of  the  profession.  Although  its  title  would  suggest  some  exclusiveness,  the  fact 
remains  that  the  name  of  every  medical  practitioner  can  be  included  in  its  pages,  provided 
the  necessary  information  is  supplied,  in  accord  with  the  forms  issued  for  the  purpose. 
A  form  is  sent  by  the  publishers  to  all  practitioners  whose  names  appear  in  the  Medical 
Register.  But  with  the  present  edition  it  is  evident  that  confidence  is  growing,  and  diffidence 
is  waning,  in  the  effort  of  the  publishers  to  establish  another  "  medical  directory."  In  the 
year  1912,  the  publication  consisted  of  300  pages  ;  now  it  contains  1,200;  thus  the  advance- 
ment in  favour  has  been  rapid,  but  a  glance  at  its  pages  reveals  the  absence  of  the  names  of 
many  well  known  members  of  the  profession,  owing,  doubtless,  to  some  continuing  prejudice 
against  the  enterprise.  In  the  preliminary  pages  a  complete  obituary  of  medical  men  who 
died  during  1915  is  furnished.  This  consists  of  650  names,  ninety  of  which  represent  the 
loss  to  the  profession  resulting  from  the  War,  or  approximately  13*8  per  cent. 
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NOTES    ON    BOOKS. 

[The  purpose  of  these  "  Notes  "  is  neither  to  praise  nor  to  blame,  but  merely  to  draw 
attention  to  some  of  the  new  books  and  new  editions  which  have  been  added  to  the 
Society's  Library. — Ed.] 

Diseases  of  the  Nose  and  Throat,  comprising  Affections  of  the  Trachea  and 
CEsophagds  :  a  Text-book  for  Students  and  Practitioners.  By  Sir  StClair 
Thomson,  M.D.,  F.E.C.P.Lond.,  F.R.C.S.Eng.  Second  edition.  Illustrated;  pp. 
xvi  +  858.     Price  25s.     London,  New  York,  &c.  :    Cassell  and  Co..  Ltd.,  1916. 

The  first  edition  of  this  work  appeared  five  years  ago,  and  the  author's  aim  was  indicated 
in  the  preface  to  be  two-fold — viz.  :  (1)  That  it  should  serve  as  a  text-book  for  post-graduate 
students  taking  out  a  full  course  in  rhinology  and  laryngology  in  order  to  render  them 
qualified  to  take  charge  of  a  nose  and  throat  clinic  ;  and  (2)  as  "  a  volume  of  ready  reference 
for  those  engaged  in  the  exercise  of  their  profession."  Operative  measures  which  might  be 
carried  out  by  the  general  practitioner  were  described  for  his  benefit  with  the  same  fullness 
as  those  which  could  only  be  entrusted  to  the  hands  of  the  experienced  specialist.  "  It  is 
only  by  placing  before  the  practitioner  a  comprehensive  study  of  the  whole  subject  that  he 
can  be  helped  to  determine  what  is  amiss  with  his  patient,  what  he  himself  can  do  for  him, 
and  what  is  the  most  he  can  expect  from  the  assistance  of  a  specialist."  This  second  edition 
follows  on  the  lines  of  the  first,  but  a  certain  number  of  new  sections  have  been  added  and 
others  extended.  These  additions  mark  the  progress  in  rhiuopharyngo-laryngology  during 
the  last  five  years.  They  include  views  and  methods  which  were  not  actually  new  at  the 
time  of  the  previous  issue  but  which  have  in  the  interval  been  firmly  established  or  adopted. 
In  this  category  may  be  included  suspension  pharyngoscopy  and  laryngoscopy,  the  enlarge- 
ment of  the  frontal  sinus  ostium  by  the  nasal  route,  per-nasal  dacro-cystostomy,  and  the 
decompression  of  pituitary  tumours  by  the  nasal  route.  The  author  states  in  the  preface 
that  one  chapter  has  been  entirely  rewritten.  No  surprise  would  have  been  felt  if  this  had 
reference  to  the  section  on  diseases  of  tbe  gullet — which,  as  a  matter  of  fact,  shows  signs  of 
extensive  revision,  necessitated  by  the  marked  progress  in  oesophagoscopic  diagnosis  and 
treatment — but  tbe  general  medical  reader  may  well  be  astonished  to  find  that  the  chapter 
on  the  extirpation  of  tonsils  had  to  be  recast,  more  especially  in  view  of  the  fact  that  that 
chapter  in  the  first  edition  represented  the  most  complete  and  up-to-date  exposition  of  the 
subject  then  extant.     Operations  on  the  tonsils  are  the  most  frequently  performed  surgical 
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procedures  at  the  present  day  ;  and  the  subject  is  of  special  concern  to  more  than  medical 
men,  seeing  that  education  committees  of  County  Councils  and  other  lay  bodies  now  take 
almost  a  practical  interest  in  the  question  of  tonsillectomy  in  school  children.  Sir  StClair 
Thomson,  in  common  with  the  majority  of  British  and  American  specialists,  advocates  total 
removal  by  enucleation  in  the  general  run  of  cases.  The  various  modern  methods  are 
described  and  illustrated  by  the  author  who  indicates  his  individual  preference  for  enucleation 
with  the  guillotine,  following  the  technique  originated  by  Whillis,  of  Newcastle-on-Tyne,  in 
1910,  and  subsequently  developed  and  desciibed  by  him  in  collaboration  with  his  co-worker 
Pybus. 

In  this  work,  not  only  are  all  the  commoner  types  of  disease  in  the  nose  and  throat 
fully  described  and  the  various  methods  of  treatment  comprehensively  discussed,  but  all 
the  rare  lesions  are  concisely  dealt  with.  A  special  feature  is  the  large  number  of  illustra- 
tions (many  in  colour)  of  morbid  conditions  and  operative  procedures.  The  scope  of  the 
book  can  best  be  indicated  by  pointing  out  that  it  is  on  the  lines  of  Morell  Mackenzie's  well- 
known  but  now  out  of  date  manual  on  "Diseases  of  the  Throat  and  Nose,"  which  likewise 
included  diseases  of  the  trachea  and  of  the  oesophagus. 

Serums,  Vaccines  and  Toxins  in  Treatment  and  Diagnosis.  By  Wm.  Cecil  Bosanquet, 
M.A.,  M.D.Oxon.,  F.R.C.P.Lond.,  and  John  W.  H.  Eyre,  M.D.,  M.S.Dunelm, 
F.R.S.Edin.  Third  edition.  Illustrated;  pp.  viii  +  456.  Price  9s.  London,  New 
York,  &c. :    Cassell  and  Co.,  Ltd.,  1916. 

The  earlier  portion  of  this  volume  is  devoted  to  a  discussion  of  the  problems  of  immunity, 
and  the  ways  in  which  serums  and  vaccines  can  be  used  as  aids  in  the  diagnosis  and 
treatment  of  disease.  The  various  antibodies  elaborated  as  the  result  of  infection  or 
immunization  are  described,  and  full  accounts  are  given  of  the  tests  which  are  used  for  the 
detection  of  these  antibodies.  The  different  bacterial  diseases  and  intoxications  arc  then 
dealt  with  separately  in  detail  and  the  special  problems  in  connexion  with  each  disease  are 
noted.  The  last  chapter  is  devoted  to  the  attempts  which  have  been  made  to  cure  malignant 
disease  with  serums  and  vaccines.  In  this  edition  the  work  has  been  brought  up  to  date, 
as  is  shown  in  the  chapter  on  typhoid  fever,  where  the  statistics  are  given  for  the  British 
Expeditionary  Forces  in  France  illustrating  the  remarkable  diminution,  both  in  the  incidence 
of  the  disease  and  in  the  case  mortality,  as  the  result  of  prophylactic  inoculation.  In  the 
chapter  on  syphilis  also  the  recently  introduced  alternatives  to  salvarsan  are  discussed. 

The  Treatment  in  Germany  of  Gunshot  Injuries  of  the  Face  and  Jaws.  Translated 
and  abstracted  from  Recent  German  Publications  by  W.  H.  Dolamore,  L.R.C.P., 
M.R.C.S.,  L.D.S.  Illustrated;  pp.84.  Price  5s.  London:  British  Dental  Association, 
1916. 

The  author  has  prepared  this  abstract  as  a  contribution  to  the  work  of  the  Special 
Committee  appointed  by  the  British  Dental  Association  to  collect  and  publish  information 
on  the  treatment  of  gunshot  injuries  of  the  jaws.  The  greater  part  of  the  space  is  taken  up 
with  an  account  of  the  work  at  the  Diisseldorf  Hospital.  The  information  has  been  derived 
from  various  papers  contributed  by  the  Surgeons  on  the  Hospital  Staff,  and  is  grouped  under 
three  headings  :  (1)  First  aid  in  the  treatment  of  wounds  of  the  face  and  jaws;  (2)  the  use 
of  splints  ;  (3)  the  treatment  of  wounds  and  scars  by  plastic  operation.  Under  the  first 
heading  many  of  the  methods  in  use  on  the  battlefield  are  condemned  as  tending  to  worsen 
the  patient's  condition  and  increase  subsequent  deformity,  and  some  suggestions  are  made 
for  the  improvisation  of  emergency  splints.  Under  the  heading  of  splints  the  different  types 
are  illustrated  and  described,  with  their  method  of  application.  In  this  section,  shields  for 
plastic  operations  are  also  dealt  with,  as  well  as  the  various  mechanical  devices  for  over- 
coming cicatricial  contraction  of  the  soft  parts.  Section  (3)  is  occupied  with  the  description 
of  a  number  of  cases  of  injury  of  the  jaws  and  soft  tissues  treated  by  plastic  operations. 
Photographs   and   diagrams   are    shown   in   each   case,    illustrating    the   technique   of    the 
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operation,  and  giving  an  idea  of  the  appearance  of  the  patient  before  and  after  treatment. 
Short  abstracts  of  papers  follow  describing  the  methods  employed  at  Berlin,  Charlottenburg, 
and  Frankfort-on-Main,  in  treatiDg  jaw  injuries,  and  also  of  some  dealing  with  the  surgerv  ol 
the  recent  Balkan  Wars.  There  is  also  an  abstract  of  a  paper  by  Axhausen,  published  in  1908, 
describing  his  experiments  with  bone  implantation  in  animals.  Finally,  a  short  appendix 
deals  with  the  German  arrangements  for  treating  the  sick  and  wounded  in  the  field,  with 
special  reference  to  the  provisions  for  giving  dental  treatment. 

Links  in  a  Chain  of  Research  on  Syphilis  (Oxidation  and  Reduction).  Being  the 
Hunterian  Lectures  delivered  before  the  Royal  College  of  Surgeons,  March,  1910. 
By  J.  E.  R.  McDonagh,  F.R.C.S.  Pp.206.  Price  5s.  London  :  Harrison  and  Son* , 
1916. 

This  book  is  a  reprint  of  Mr.  McDonagh's  Hunterian  Lectures  delivered  before  the  Royal 
College  of  Surgeons  in  March,  1916.  After  a  brief  survey  of  the  history  of  syphilis  from  the 
time  of  John  Hunter,  the  author  describes  the  "life-cycle*'  of  the  specific  organism. 
He  considers  the  effects  of  dyes  and  stains  on  tissues  and  parasites,  and  then  discusses  the 
main  theories  of  immunity.  The  Wassermann  reaction  is  considered  as  a  non-specific 
complement-fixation  test  and  new  tests  for  syphilis  are  described.  These  emulsoid-suspensoid 
tests  are  devised  by  the  author  in  collaboration  with  Mr.  Mackenzie  Wall's.  It  is  claimed 
that  these  new  tests  are  rational,  and  easy  to  manipulate.  A  chapter  of  the  work  is  devoted 
to  anaphylaxis  and  in  the  final  sections  the  author  describes  his  views  on  chemotherap\ , 
advocating  the  substitution  of  combinations  containing  iron,  aluminium  and  sulphur  for  the 
arsenical  compounds  introduced  by  Ehrlich. 

Nkwsholme's  School  Hygiene  :  The  Laws  of  Health  in  Relation  to  School  Liff. 
New  edition,  re-written  for  all  School  Workers.  By  James  Kerr,  M.A.,  M.D. 
Illustrated;  pp.  352.     Price  4s.  6d.     London  :  George  Allen  and  Unwin,  Ltd.,  1916. 

Nearly  four  years  have  elapsed  since  the  last  edition  of  this  well-known  text-book,  which 
first  appeared  in  18S7.  The  present  edition,  which  is  preceded  by  an  introduction  by 
Dr.  Newsholme,  has  been  entirely  re-written  by  Dr.  James  Kerr.  The  work  is  divided  into 
two  parts.  In  the  first,  which  deals  more  particularly  with  the  child,  every  problem 
connected  with  the  management  of  children  at  school  is  discussed.  A  chapter  on  the 
teacher's  health  "is  also  included.  The  second  part  of  the  book  deals  with  the  site  and 
construction  of  school  buildings,  their  ventilation,  lighting,  warming,  water  supply  and 
the  disposal  of  waste.  A  special  chapter  is  devoted  to  the  consideration  of  school  furniture. 
Numerous  statistical  tables  and  other  illustrations  accompany  the  text.  A  glos.-ary  of  a  few 
medical  terms  is  appended. 

Squire's    Companion    to    the    Latest    Edition    of   the    British    Pharmacopoeia.      By 
Peter  Wyatt  Squire.     Nineteenth  edition.     Pp.  xvi  +  1,691.    Price  15s.     London  : 
J.  and  A.  Churchill,  1916. 
Since  the  issue,  eight  years  ago,  of  the  last  edition  of  this  well-known  publication,  there- 
has  appeared  a  revision  of  the  British  Pharmacopoeia.     In  addition  a  similar  revision  has- 
been  carried  out  of  the  pharmacopoeias  of  the  following  foreign  countries — namely,  Germany, 
Hungary,  Norway,  Russia.  Sweden  and  Holland.     The  task,  therefore,  of  the  author  of  this 
"companion"  to  incorporate  in  this  new  edition  the  various  changes  necessitated  by  phar- 
macopceial  progress  was  not  a  light  one,  and  as  a  matter  of  fact  we  learn  that  the  book  has 
been  "  re-written  from  cover  to  cover,"  in  order  to  bring  it  up  to  datu.     The  old  features  of 
the  work  have  been  retained  :  nevertheless  the  introduction  of  new  matter  ba  I  tin- 

pages  from  1,460  to  1,707.     The  "  Prescribing  Notes  "  have  been  much  enlarged,  and  m' 
the  sections  have  been  extended.     The  chapter  on  "  Therapeutic  Agents  of  Microbial  Origin  " 
has  been  revised  and  enlarged  by  Dr.  R.  Tanner  Hewlett,  and  the  medical  portion  has  been 
thoroughly  revised  by  Dr.  Taylor  Grant. 
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The  Microscopy  of  Vegetable  Foods,  with  Special  Reference  to  the  Detection  of 
Adulteration  and  the  Diagnosis  of  Mixtures.  By  Andrew  L.  Winton,  Ph.D. 
With  the  Collaboration  of  Dr.  Josef  Moeller  and  Kate  Barber  Winton,  Ph.D. 
Illustrated  ;  pp.  xiv  +  701.     Price  27s.  6d.     London :  Chapman  and  Hall,  Ltd.,  1916. 

This  is  a  comprehensive  work,  the  most  complete  in  the  English  language,  on  the 
microscopical  examination  of  vegetable  foods,  a  method  which  is  of  increasing  value  in  the 
detection  of  adulteration.  Both  human  and  cattle  foods  are  dealt  with,  and  amongst 
the  features  of  this  (the  second)  edition  are  additions  to  the  sections  on  wheat  and  flour, 
a  revision  of  the  chapter  on  oil-seeds,  and  of  the  section  on  pomes  and  drupes,  with  practical 
hints  on  the  examination  of  jams,  preserves  and  other  fruit  products.  The  description  of 
the  cucurbitaceous  fruits  used  as  foods  and  adulterants  has  been  re-written.  The  book  is 
copiously  illustrated,  amply  documented,  and  provided  with  a  glossary  and  full  index. 

Senescence  and  Rejuvenescence.  By  Charles  Manning  Child.  Illustrated ;  pp.  xi  + 
481.  Price  16s.  net.  Chicago  :  University  of  Chicago  Press,  1915.  British  agents : 
Cambridge  University  Press,  London. 

This  book  is  the  outcome  of  a  research  in  which  the  author  has  been  occupied  for  the  past 
fifteen  years.  Categorically  it  deals  with  the  consideration  and  interpretation  of  the  age 
changes  in  the  organic  world  :  it  attempts  to  show  that  in  the  organic  world  in  general 
rejuvenescence  is  just  as  fundamental  and  important  a  process  as  senescence.  The  division 
of  the  subject  into  five  parts,  comprised  in  seventeen  chapters,  indicates  the  scope  of  the 
author's  investigations.  In  Part  I  is  discussed  the  problem  of  organic  constitution  ;  Part  II 
deals  with  an  experimental  study  of  physiological  senescence  and  rejuvenescence  in  the  lower 
animals  ;  Part  III  with  individuation  and  reproduction  in  relation  to  the  age  cycle  ;  Part  IV 
with  gametic  reproduction  in  relation  to  the  age  cycle,  and  Part  V  with  theoretical  and 
critical  conclusions  in  respect  to  the  whole  subject.  The  work  is  based  upon  extensive 
research,  and  new  light  of  clinical  value  is  thrown  upon  life's  processes.  The  volume  is 
essentially  scientific  and  requires  careful  perusal  for  the  measure  of  its  teaching  to  be  fully 
appreciated. 

A  Text-book  of  Nervous  Diseases  for  Students  and  Practising  Physicians  in 
Thirty  Lectures.  By  Robert  Bing.  Authorized  Translation  by  Charles  L. 
Allen,  M.D.,  Los  Angeles,  California.  Illustrated:  pp.  xiv  +  481.  Price  21s. 
London  :    William  Heinemann,  1916. 

The  author  decided  to  present  his  material  in  the  form  of  lectures,  because  of  the 
recollection  that  in  his  student  days,  the  reading  of  text-books  in  the  form  of  lectures  was  to 
his  fellow  students  and  himself  like  an  oasis  in  the  midst  of  the  tiresome  work  of  preparing 
for  examinations.  He  has  endeavoured  to  combine  this  advantage  with  that  of  the  greater 
clearness,  the  systematic  arrangement,  aud  better  adaptation  for  quick  reference  which  a 
text-book  affords ;  by  the  introduction  of  titles,  summaries  in  tabular  form,  recapitulatory 
headings,  and  a  complete  index.  The  classification  is  almost  entirely  etiological  and 
pathologico-physiological.  This  arrangement  enabled  the  author  to  avoid  much  repetition — 
for  example,  by  grouping  together  the  syphilogenic  diseases  of  the  whole  central  nervous 
system ;  by  the  consideration  in  common  of  the  most  varied  disturbances  of  conduction  in 
the  territory  of  the  peripheral  nerves  :  by  the  clinical  symptoms  of  the  varieties  of  spinal 
"transverse  lesions"  ;  by  handling  in  common,  the  "  dyskinesias,"  and  the  "  dysglandular 
symptom  complexes.'"  It  has  therefore  been  possible  to  treat  at  length,  and  in  greater  detail 
than  has  so  far  been  done  in  the  larger  works,  such  subjects  as  the  nervous  manifestations  of 
arterio-sclerosis ;  the  treatment  of  tabes  ;  of  neuritis  and  neuralgia,  and  the  psychology 
of  the  neurasthenic,  &c.  Whilst  presenting  particularly  his  own  experience  and  views,  the 
author  has  been  careful  to  impart  other  views  without  forcing  to  the  front  those  of  any 
particular  school. 
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Milk  and  its  Hygienic  Relations.  By  Janet  E.  Lane-Claypon,  M.D.,  D.Sc.Lond. 
Illustrated  ;  pp.  viii  +  348.     Price  7s.  6d.     London  :  Longmans,  Green  and  Co. ,  191G. 

This  book  is  published  under  the  direction  of  the  Medical  Research  Committee.  Its 
primary  aim  is  "to  present  a  survey  of  the  existing  knowledge  upon  such  aspects  of  the  milk 
question  as  hitherto  has  been  inaccessible  or  difficult  to  obtain  by  most  of  those  desiring  it." 
Attention  has  therefore  been  concentrated  mainly  upon  those  branches  of  the  subject  which 
have  been  less  fully  considered  by  others.  The  chemical  composition  of  milk,  both  human 
and  cow's,  is  fully  reviewed,  and  important  chapters  follow  upon  the  so-called  "biological 
properties"  of  milk,  the  nutritive  value  of  raw,  boiled  and  dried  milk,  breast-feeding,  the 
bacteria  commonly  found  in  milk,  &c.  A  novel  feature  of  the  book  is  that  each  chapter  is 
preceded  by  a  summary  which  is  as  far  as  possible  free  from  technical  terms,  and  often 
contains  explanatory  notes  upon  the  more  technical  side  of  the  subject  matter  of  the  chapter 
which  follows.  The  bibliographical  references  are  unusually  complete  and  there  is  a  full 
index.  It  will  serve  the  purpose  of  a  work  of  reference  to  all  engaged  in  the  investigation  of 
milk  problems. 

Human  Motives.  By  James  Jackson  Putnam,  M.D.  Pp.  xvii  +  179.  Price  5s.  London  : 
William  Heinemann,  1915. 

This  book  expounds  in  a  more  or  less  popular  manner  the  philosophical  and  spiritual 
value  of  modern  investigation  of  the  unconscious  by  psycho-analysis.  The  author — himself 
a  medical  psychologist — holding  that  psychoanalytic  results  tend  to  reinforce  religious  con- 
viction, presents  his  reasons  for  this  belief  in  the  present  volume.  There  are  two  main 
sources  of  motives  :  (1)  A  sense  of  obligation  to  one's  fellows,  definable  as  "  ideal  "  and  based 
upon  social,  moral  and  ethical  tendencies  ;  (2)  personal  passions,  longings,  ambitions  and 
cravings  for  success  and  mastery,  of  which  men  are  rarely  wholly  conscious.  The  first 
chapter  gives  a  description  of  these  two  main  sources  of  motives  and  indicates  the  relative 
significance  of  the  two  corresponding  modes  of  approach  to  the  study  of  them — viz.,  the 
philosophic  and  the  psycho-analytic  methods.  Chapter  II  takes  up  the  relation  of  the 
individual  to  creative  energy  for  the  purpose  of  suggesting  a  rational  basis  for  the  religious 
conception.  Chapter  III  gives  a  brief  account  of  the  psychoanalytic  movement,  its  aims,  its 
accomplishments  and  its  significance,  for  the  study  of  human  motives,  of  the  repressed 
tendencies  with  which  it  deals.  Chapter  IV  explains  the  educational  bearings  of  psycho- 
analysis. Chapter  V,  "  Instincts  and  Ideals,"  is  practically  a  short  account  of  the  foundations 
of  human  character,  as  revealed  by  psychoanalysis.  Chapter  VI,  the  last,  in  which 
Emerson  is  largely  quoted,  is  a  philosophical  attempt  at  synthesis  of  the  two  groups  of 
motives  above  mentioned. 

Manual  of  Opebative  Surgery.  By  John  Fairbairn  Binnie,  A.M.,  C.M.Aber.,  F.A.C.S. 
Seventh  edition,  revised  and  enlarged.  With  1,597  illustrations,  some  of  which  are 
printed  in  colours.  Pp.  xvi  +  13G3.  Price  32s.  London  :  H.  K.  Lewi-ami  Co., Ltd., 
1916. 

The  feature  of  this  work  is  the  special  attention  given  to  the  more  advanced  operative 
surgery  of  the  day,  and  the  avoidance  of  fully  discussing  the  ordinary  technique  dealt  with 
in  the  text-books.  The  measure  of  its  success  in  this  regard  is  proved  by  the  rapidity  with 
which  new  editions  have  been  called  for.  In  the  present  edition  a  new  chapter  has  been 
included  upon  Cardiac  Surgery  ;  several  chapters  have  been  re-written,  many  obsolete  illus- 
trations discarded,  new  figures  added,  and  a  short  account  appended  on  retroperitoneal 
neoplasms.  In  an  appendix  of  32  pages  Dr.  N.  S.  Sutton  contributes  a  profusely  illustrated 
article  on  War  Surgery.     As. an  up-to-date  reflex  of  the  progress  of  modern  i  p<  rgery 

this  work  will  probably  appeal  to  operating  surgeons  throughout  the  world.  It  is  essentially 
practical,  and  not  only  is  the  author's  experience  described,  but  that  recorded  by  others  in 
surgical  literature. 


62 

Epidemics  resulting  from  Wars.  By  Dr.  Friedrich  Prinzing.  Edited  by  Harald 
Westergaard.  Pp.  xii  +  340  +  6.  Price  7s.  6d.  London  :  Oxford  University 
Press,    1916. 

This  is  the  latest  publication  issued  under  the  Carnegie  Endowment  for  international 
peace.  Mr.  Carnegie's  well  intentioned  scheme  is  designed  to  "promote  a  thorough  and 
scientific  investigation  of  the  causes  and  results  of  war,  to  reveal  direct  and  indirect 
consequences  of  warfare,  and  thus  to  furnish  a  basis  for  a  judgment  as  to  the  reasonableness 
of  the  resort  to  it."  No  one  can  dispute  the  nobility  of  the  ideal  at  which  Mr.  Carnegie  aims. 
Upon  that  point  there  can  be  no  difference  of  opinion.  There  is  all  the  evidence  of  the  past 
history  of  warfare  to  emphasize  the  evil  with  which  it  is  associated.  If  wars  merely 
depended  upon  "  reasonableness,"  militarism  would  cease,  and  international  differences  would 
be  settled  by  arbitration.  This  book  deals  with  one  of  the  aspects  of  warfare,  namely,  the 
virulent  effects  of  pestilence  upon  armies  and  the  non-belligerent  population.  From  the 
plague  of  Athens  (130  to  425  B.C.),  graphically  delineated  by  Tbucydides,  it  passes  under 
review  all  the  wars  in  history  down  to  1912-13,  when  the  struggle  took  place  between  Turkey 
and  the  Balkan  States.  The  description  of  the  various  epidemics,  and  their  consequences, 
of  which  the  wars  were  productive,  provides  much  interesting  and  instructive  reading, 
forming  another  worthy  tribute  to  the  practical  philanthropy  of  Mr.  Carnegie. 


Text-book  for  Nurses — Anatomy,  Physiology,  Surgery,  and  Medicine.  By  E.  W. 
Hey  Groves,  M.S.,  F.B.C.S.,  and  J.  M.  Fortescue-Brickdale,  M.A.,  M.D.  Third 
impression.  Illustrated;  pp.  xxiv  +  407.  Price  16s.  London:  Henry  Frowde  and 
Hodder  and  Stoughton,  1916. 

The  authors  state  in  their  preface  that  their  object  is  to  provide  nurses  "  with  a  compre- 
hensive text-book  "  to  supplement  the  lectures  given  by  the  medical  and  surgical  staff  of  their 
hospital— and  that  inasmuch  as  the  object  is  to  elucidate  the  principles  underlying  medical 
and  surgical  treatment  they  have  not  entered  into  the  technical  details  of  nursing — in  short, 
the  authors  have  aimed  at  something  not  catered  for  in  ordinary  manuals  of  nursing. 
To  assist  nurses  to  realize  the  broad  facts  of  regional  anatomy,  and  in  illustration  of  the 
diseases  discussed,  the  book  is  provided  with  205  diagrams,  many  of  them  in  three 
colours,  and  all  possessing  the  qualities  of  clearness  and  adequacy.  The  first  section  of 
the  book  deals  with  the  anatomy  of  the  limbs,  the  head  and  neck,  the  thorax,  abdomen, 
the  circulatory,  respiratory,  and  digestive  systems.  Next  follow  chapters  on  excretion  and 
metabolism,  and,  fiually,  a  consideration  of  the  nervous  system,  central  and  peripheral.  In 
the  second  section  of  the  book  there  is  a  chapter  on  bacteria  and  their  effects  on  living 
tissues,  a  distinction  being  made  between  local  and  constitutional  infections.  Next  comes 
a  chapter  on  "  The  Diseases  due  to  Specific  Infections  " — first  the  acute  infections,  such  as 
erysipelas  and  tetanus,  are  considered,  their  period  of  incubation,  their  leading  symptoms, 
and  their  modes  of  termination.  Among  the  chronic  infections  are  included  tuberculosis, 
considered  under  the  medical  section,  syphilis,  and  gonorrhoea.  The  work  is  probably  unique 
among  books  written  for  nurses  in  giving  a  careful  and  modern  account  of  these  diseases,  and 
in  pointing  out  how  a  nurse  can  protect  herself  from  accidental  infection.  The  effects  of 
syphilis  on  children,  both  before  and  after  birth,  are  sketched  both  by  letterpress  and 
illustration.  Methods  of  treatment  are  indicated,  but  no  mention  is  made  of  treatment  by 
the  arseno-benzol  compounds.  The  remainder  of  the  second  section  of  the  book  deals  iu 
detail  with  local  injuries  and  diseases.  The  third  section  of  the  book  is  devoted  to 
"  Medicine,"  and  opens  with  an  account  of  acute  specific  fevers,  including  those  which 
are  practically  confined  to  tropical  climates.  The  two  chronic  infections  described  in  this 
section  are  tuberculosis  and  leprosy ;  the  former  infection  is  sketched  in  some  detail,  but  the 
latter  is  dismissed  very  briefly.  Chapters  III  to  IX  are  devoted  to  localized  diseases  of  the 
organs  and  tissues,  while  Chapter  X  deals  with  general  diseases,  and  Chapter  XI  with  chronic 
intoxications,  among  which  are  classed  diseases  caused  by  animal  parasites. 
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The  Essentials  ok  Histology— Descriptive  and  Practical.  For  the  Use  of 
Students.  By  Sir  Edward  A.  Schafer,  M.D.,  Sc.D.,  LL.D.,  F.R.S.  Tenth 
edition.  Illustrated  ;  pp.  xi  +  563.  Price  10s.  6d.  London  :  Longmans,  Green  and 
Co.,  1916. 

This  is  written  with  the  object  of  supplying  the  student  with  directions  for  the  micro- 
scopic examination  of  the  tissues,  and  is  also  intended  to  serve  as  an  elementary  text-book 
of  histology  ;  comprising  the  essential  facts  of  the  science,  but  omitting  less  important 
details.  More  complete  descriptions  will  be  found  in  the  Text-book  of  Microscopic  Anatomy, 
and  in  the  Neurology  of  Quain's  Anatomy  by  the  same  author.  For  conveniently  accompanying 
the  work  of  a  class  of  medical  students,  the  book  is  divided  into  fifty  lessons.  Each  of  these 
may  be  supposed  to  occupy  from  one  to  three  hours,  according  to  the  relative  extent  to  which 
the  preparations  are  made  beforehand  by  the  teacher,  or  during  the  lesson  by  the  student-. 
A  few  of  the  preparations  cannot  well  be  made  in  a  class,  but  it  has  been  thought  inadvisable 
to  injure  the  completeness  of  the  work  by  omitting  mention  of  them.  Only  those  methods 
are  recommended  upon  which  experience  has  proved  that  dependence  can  be  placed,  but  the 
directions  given  are  for  the  most  part  easily  capable  of  modification  in  accordance  with 
the  ideas  or  experience  of  different  teachers.  The  present  edition  is  somewhat  larger  than 
the  last.  It  has  been  completely  revised,  and  many  additional  illustrations  have  been 
added ;    most  of  these  are  photographs  of  microscopic  preparations. 

The  Animal  Parasites  of  Man.  (Partly  adapted  from  Dr.  Max  Braun's  "Die  Tierischen 
Parasiten  des  Menschen,"  fourth  edition,  1908,  and  an  Appendix  by  Dr.  Otto  Seifert. ) 
By  H.  B.  Fantham,  M.A.Cantab.,  D.Sc.Lond.  ;  J.  W.  W.  Stephens,  M.D.Cantab., 
D.P.H.  ;  and  F.  V.  Theobald,  M.A.Cantab.,  F.E.S.,  Hon.  P.R.H.S.  Illustrated; 
pp.  xxxii  +  900.     Price  45s.     London  :  John  Bale,  Sons  and  Danielsson,  Ltd.,  1916. 

A  comprehensive  volume  adapted  from  Dr.  Max  Braun's  "  Die  Tierischen  Parasiten  des 
Menschen,"  but  so  considerably  modified  and  enlarged  by  the  incorporation  of  the  results 
of  recent  researches  as  to  make  it  to  all  intents  a  new  work.  It  is  divided  into  three  main 
sections — namely,  Protozoa,  Worms,  and  Arthropoda,  each  of  which  is  treated  in  minute 
detail  as  regards  both  the  structure  and  the  life-history  of  all  forms  of  animal  parasites 
known  to  infest  man.  The  list  of  contents  is  arranged  in  the  form  of  a  detailed  classification 
of  animal  parasites,  which  shows  at  a  glance  the  inter-relationship  of  the  different  genera. 
A  feature  of  exceptional  importance  consists  in  the  provision  of  over  400  black  and  white 
illustrations,  and  in  addition  there  are  large  numbers  of  historical  references.  A  wealth 
of  information  on  such  important  causes  and  carriers  of  disease  as  trypanosomes,  spiro- 
chetes, worms,  lice,  mites,  ticks,  mosquitoes,  &c,  &c,  is  embodied  in  the  text,  whilst  the 
addition  of  an  extensive  bibliography  of  80  pages  renders  .the  book  almost  an  encyclopaedia 
on  the  subject.  Appendices,  containing  recent  additions  to  the  knowledge  of  these  para 
since  the  bulk  of  the  book  was  printed  off,  bring  the  volume  up  to  date,  even  the  work- 
published  last  year  by  Leiper  on  "  Bilharziosis  in  Egypt''  being  included.  A  supplement 
on  "Clinical  and  Therapeutic  Notes,"  although  only  claimed  to  be  a  brief  outline  of  the 
more  recent  and  approved  methods  of  treatment,  contains  such  numerous  referenc 
the  literature  of  each  disease  that  the  reader  is  enabled  readily  to  obtain  fuller  information. 
The  appendix  on  protozoa  contains  notes  on  culture  media  and  the  general  technique  of 
protozoological  investigations. 

Man  :  An  Adaptive  Mechanism.  By  George  W.  Crile,  F.A.C.S.  Edited  by  Annette 
Austin,  A.B.  Illustrated;  pp.  xviii  +  3^7.  Price  10s.  6d.  New  York:  The 
Macmillan  Co.,  1916. 

The  subject  matter  of  this  volume  has  occupied  the  author's  attention  for  more  than 
twenty  years,  and  from  the  preface  we  gather  that  many  assistants  have  been  concerned  in 
helpinghim  to  elaborate  the  details.     He  pays  a  warm  tribute  to  the  help  afforded  by  the 
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late  Sir  Victor  Horsley,  in  whose  laboratory  he  worked  in  1895.  That  the  human  body  is  a 
mechanism  which  has  reached  its  present  state  of  efficiency  through  a  continuous  struggle 
to  adapt  itself  to  its  environment  is  the  pivot  of  the  author's  endeavour,  and  we  find  in  his 
pages  that  almost  the  whole  of  the  medical  sciences  are  laid  under  contribution  in  order 
to  establish  his  case.  The  three  parts,  into  which  the  sixteen  chapters  are  divided,  are 
as  follows:  (1)  General  consideration  of  biological  adaptation  and  ascent  of  man;  (2)  the 
mechanism  of  adaptation  ;  (3)  biological  interpretation  of  phenomena  of  health  and  disease. 
The  chapters  upon  the  diseases  of  what  is  described  as  the  kinetic  system,  form,  perhaps, 
the  most  suggestive  in  the  book.  In  speaking  of  diabetes,  he  argues,  by  analogy,  that 
surgical  measures  might  be  of  avail  in  the  treatment  of  this  disease.  But  no  indication 
is  given  of  what  these  measures  would  consist  of.  There  is  scattered  throughout  the  book 
much  matter  with  a  clinical  bearing,  in  which  original  ideas  are  incorporated. 

The  Pathology  of  Tumours.     By  E.  H.  Kettle,  M.D..  B.S.Lond.     Illustrated;  pp.  viii 
-  -224.     Price  10>.  6d.     London  :  H.  K.  Lewis  and  Co..  Ltd.,  1916. 

This  book  follows  the  generally  accepted  teaching  as  regards  the  pathology  of  tumours, 
of  which  a  clear  and  good  account  is  given.  Part  I  deals  with  the  general  biology,  including 
structure,  mode  of  growth,  and  retrograde  changes  of  tumours,  and  the  experimental  study 
of  cancer.  Part  II  gives  a  full  account  of  the  different  varieties  of  tumours  and  is  well 
illustrated  by  numerous  clear  and  simple  drawings  of  typical  microscopic  preparations. 
Part  III  describes  the  special  pathology  of  tumours  in  relation  to  the  various  organs  and 
regions  of  the  body  in  which  they  occur. 

The    New    Public    Health.      By   Hibbert    Wtrslow    Hill,    M.B.,   D.P.H.      Pp.    206. 
Price  5s.  6d.     London  and  New  York :  The  Macmillan  Co.,  1916. 

This  book,  which  in  the  opinion  of  the  author  presents  the  modern  conceptions  of  public- 
health,  is  a  reprint  of  a  series  of  articles  which  appeared  in  the  journal,  Lancet,  of 
Minneapolis,  and  were  subsequently  distributed  to  1,100  newspapers  in  the  United  States. 
The  central  idea  of  the  "new  public  health"  is  to  strike  at  infectious  diseases  at  their 
fundamental  source  in  the  bodies  of  persons  who  are  harbouring  the  responsible  micro- 
organisms. If  all  infectious  persons  were  prevented  from  conveying  infection  to  others, 
either  directly  or  by  contaminating  the  food  and  water  supply,  many  public  health  precau- 
tions now  enforced  would  become  unnecessary.  The  removal  of  dirt,  the  paving  of  the 
streets,  &c,  have  their  value  in  increasing  comfort  and  convenience,  but  it  is  a  popular 
fallacy  to  suppose  that  infectious  diseases  come  from  "general  bad  surroundings,"'  practically 
the  only  bad  surrounding  which  causes  infection  being  association  with  one  of  the  infecting 
bodies  or  its  discharges.  It  is  equally  fallacious  to  believe  that  general  good  health  protects 
against  infection.  The  author's  proposals  for  carrying  this  view  into  effect  are  not  set  forth 
in  detail,  but  are  summed  up  in  the  following  sentence:  "Find  through  the  methods  of 
epidemiology,  of  the  laboratory,  and  of  the  vital  statistician,  skilfully  combined  by  experts, 
these  dangerous  persons,  whether  sick  or  well — these  only  dangerous  persons,  those  who  carry 
on  them,  or  in  them,  germs  of  infectious  diseases.  Set  all  others  free,  but  keep  these 
persons  not  in  old-fashioned  quarantine,  but  under  such  control  that  their  discharges  will 
not  pass  to  others ;  and  do  not  measure  the  length  of  that  control  by  fixed  time  limits,  blind 
and  unjust  as  quarantine  itself,  but  measure  it  wholly  by  the  length  of  time  the  germs 
remain  in  or  on  the  body.  The  moment  that  the  germs  have  left  these  persons  they  are  no 
longer  harmful  and  they  should  be  freed."  When  it  is  recalled  that  many  persons,  appa- 
rently in  sound  health,  carry  about  with  them  pathological  organisms  in  their  mouths 
or  secretions,  and  that  it  would  be  necessary  to  subject  the  whole  population  to  a  detailed 
examination  (sputum  investigation,  Widal,  Wassermann,  &c),  that  the  process  would  have 
to  be  extended  to  large  numbers  of  insects  and  animals,  the  malaria-bearing  mosquito,  the 
tuberculous  cow  and  the  trichinous  pig.  and  that  the  micro-organisms  of  some  widely 
prevalent  infectious  diseases  have  not   yet  been  isolated,  it  is  evident  that  the  task  before 
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Dr.  Hill  is  of   some  magnitude.      This  is  the  most  wide-sweeping  proposal  which  has 
been   made   for  restricting   personal   liberty  on   medical   grounds,  and  for  this  reason,  and 
pending  the  construction  of   the  vast  internment  camps  necessary,  it  seems  probable  that 
the  "old"  public  health  has  still  a  lease  of  life  to  run. 

Alfred  Russel  Wallace:  Letters  and  Reminiscences.  By  James  Marchant.  Vol.  I, 
pp.  xi  +  320;  Vol.  II,  pp.  291.  Illustrated.  Price  25s!  for  2  vols.  London,  New 
York,  &c.  :  Cassell  and  Co.,  1916. 

These  volumes  add  materially  to  our  knowledge  of  the  work  upon  which  Charles  Darwin 
and  Alfred  Russel  Wallace  spent  their  lives.  It  is  curious  that  two  men  so  diametrically 
opposite  in  mentality,  the  one  a  calm  weigher  of  evidence,  the  other  an  idealist,  men  whose 
lines  were  cast  in  such  different  environments  and  whose  opportunities  were  so  different,  should 
have  met  fortuitously  in  the  enunciation  of  theories  which  have  revolutionized  biologv.  But 
even  more  remarkable  is  it  to  read  in  the  letters  written  by  Darwin  and  Wallace  that,  while 
they  could  contend  about  the  details  of  their  work,  they  had  but  two  objects  in  view — the 
advance  of  science  and  the  always  present  desire  to  give  full  credit  each  to  the  other  man's 
work.  From  Wallace's  autobiography  we  have  learned  of  his  early  struggles,  and  in  the 
present  book  we  have  placed  before  us,  as  it  were  in  parallel,  the  Jives  of  Charles  Darwin 
and  of  Russel  Wallace,  traced  from  boyhood  to  ripe  age.  The  scientific  aspects  of  the 
subject  are  dealt  with  in  a  large  number  of  letters.  These  are  so  arranged  as  to  present 
a  connected  context,  and  are  introduced  in  paragraphs  written  by  the  editor  which  supply 
just  sufficient  information  to  weld  the  whole  into  homogeneity.  Wallace's  life  extended  to 
ninety  years,  and  from  1853  to  the  year  of  his  death,  1913,  his  pen  was  constantly  at  work. 
A  bibliography  of  twelve  pages  reveals  how  various  were  his  interests,  how  assiduous  was  his 
labour.  The  influence  of  his  early  reading  of  the  views  advanced  by  Robert  Owen,  of  New 
Lanark,  resulted  in  a  lifelong  bias  towards  Socialism.  He  was  President  of  the  Land 
Nationalization  Society;  he  spoke  for  and  wrote  upon  the  "equality  of  opportunity,"  and 
urged  the  adoption  of  many  methods  and  reforms  at  a  time  when  few  believed  as  he  did, 
while  to-day  many  voices  proclaim  that  to  teach  gardening  and  foster  a  love  for  farming  and 
rural  life  are  almost  panaceas  to  secure  post-bellum  happiness  and  health.  We  learn  from 
this  book  that  Wallace  was  at  once  a  great  scientist  and  a  very  simple-minded  gentleman  : 
the  plaudits  of  the  crowd  gave  him  pleasure  because  he  understood  them  as  praise  for 
science  ;  his  "ego"  never  bulked  largely  in  his  life.  It  is  impossible  to  indicate  a  tithe  of 
those  things  of  interest  which  the  story  revealed  in  these  volumes  offers  to  the  reader,  but 
the  narrative  needs  to  be  read  as  a  whole,  for  it  deals  with  great  happenings  and  with  two  of 
the  most  remarkable  men  of  this  or  any  other  age. 

Operative  Midwifery:  a  Guide  to  the  Difficulties  and  Complications  of  Midwifery 
Practice.  By  J.  M.  Munbo  Kerb,  M.D.,  C.M.Glas.  Third  edition.  Illustrated; 
pp.  xv  +  725.     Price  25s.     London  :  Bailliire,  Tindall  and  Cox,  IS 

As  only  a  short  time  has  elapsed  since  the  first  edition  of  this  work  was  published,  ver\ 
few  alterations  in  the  text  have  been  necessary.  In  the  subjects  of  pubiotomv,  Ca?sarean 
section,  placenta  previa,  and  rupture  of  the  uterus,  some  slight  changes  and  additions 
have  been  made.  The  book  has  been  written  on  the  assumption,  which  no  one  can 
deny,  that  the  art  of  midwifery  can  no  longer  be  considered  a  subdivision  of  medicine, 
but  must  be  regarded  as  a  branch  of  surgery  requiring  a  thorough  knowledge  of  surgical 
principles.  The  great  importance  of  abdominal  palpation  during  pregnancy  is  insisted  on, 
and  the  practical  value  of  it  in  determining  the  character  of  the  coining  labour  is  clearly 
pointed  out.  The  various  causes  of  difficult  labour  and  the  indications  for  their  treats 
are  gone  into  in  detail.  The  author  makes  it  very  clear  that  it  is  the  duty  of  the  medical 
man  to  assume  that  any  parturition  may  be  abnormal,  and  on  this  account  to  find  out  any 
unusual  conditions  long  before  labour  begins,  to  anticipate  the  difficulties  they  may  give 
to  and  thus  to  prevent  difficult  labour.     This  is  truly  the  spirit  of  modern  midwifery,  and, 
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when  grasped  by  the  student  and  practitioner,  will  go  far  to  abolish  difficult  labour,  to 
diminish  foetal  mortality,  and  lessen  the  maternal  morbidity  which  has  been  so  much  in 
evidence  in  the  past.  The  first  part  of  the  book  is  devoted  to  the  causes  of  difficult  labour, 
the  latter  part  to  the  obstetric  operations  and  the  accidents  which  may  happen  to  the  mother 
and  child  during  delivery. 


Medical  and  Veterinary  Entomology  :  a  Text-book  for  use  in  Schools  and 
Colleges,  as  well  as  a  Handbook  for  the  use  of  Physicians,  Veterinarians, 
and  Public  Health  Officials.  By  William  B.  Herms.  Illustrated  ;  pp.  xii  + 
393.     Price  17s.     London  and  New  York  :    The  Macmillan  Co.,  1915. 

As  is  shown  in  the  introduction  the  extreme  importance  of  entomology  to  the  medical 
man  and  veterinary  practitioner  is  due  to  the  fact  that  we  now  know  disease  is  trans- 
missible, even  if  not  in  all  cases  caused  by  the  attacks  of  insects  and  arachnids.  This  study 
requires  an  intimate  knowledge  of  parasites  and  parasitism,  both  as  regards  effects  produced 
in  the  host  and  the  parasite  itself.  We  are  in  this  book  instructed  in  the  anatomy  and 
classification  of  insects,  the  chapters  devoted  to  this  part  of  the  subject  being  well  illustrated. 
To  complete  the  classification  an  appendix  is  given,  and  this  defines  the  classes  into  which 
bacteria  and  protozoa  are  usually  placed.  The  subject  of  the  conveyance  of  disease  and  its 
causation  through  the  action  of  insects  introduces  us  to  the  cockroaches,  beetles,  and  thrips, 
the  life-history  and  habits  of  which  receive  full  description.  The  author  then  reviews  that 
important  branch  of  the  subject  which  includes  the  depredations  of  the  varieties  of  lice, 
attacking  as  these  creatures  do  both  man  and  beast.  An  account  follows  of  malaria,  the 
various  types  of  mosquitoes,  their  distinguishing  characteristics  and  the  most  effectual  way  of 
warding  off  their  attacks.  The  buffalo  gnats  and  the  horse-fly  are  the  cause  of  suffering  and 
serious  loss  so  that  their  study,  especially  in  their  relation  to  pellagra,  is  important,  and  finds 
a  place  in  these  pages.  In  every  case  the  question  of  "  control  "  is  gone  into,  and  the  most 
recent  appliances  are  described,  and  precautions  are  urged.  This  is  especially  so  with  regard 
to  the  common  house-fly,  one  of  the  most  dangerous  of  insect  pests.  The  author  then  passes 
to  the  blood-sucking  muscids,  such  as  Tsetse  flies,  stable  flies,  and  horse  flies.  Succeeding 
sections  deal  with  myiasis,  flesh-flies,  bot-flies  (CEstridcf)  —  causing  disease  in  horses,  oxen, 
deer,  and  sheep — warble  flies,  and  kindred  diptera.  The  concluding  chapters  enter  fully  into 
the  description  of  fleas,  house  flies,  mites,  ticks,  venomous  insects  and  arachnids,  such  as 
scorpions,  blister  beetles,  cone  noses,  bees,  spiders,  and  members  of  the  Acarina  family. 


Some  Researches  in  Plant  Physiology.     By  W.  R.  C.  Atkins,  M.A.,  Sc.D.Dubl.,  P.I.C. 
Illustrated  ;  pp.  xi  +  32S.     Price  7s.  Gd.     London  :  Whittaker  and  Co.,  1916. 

The  extremely  technical  essays  contained  in  this  volume  present  recent  and  until  now 
unpublished  work.  The  carbohydrates  of  the  angiosperm  leaf  in  relation  to  photosynthesis 
are  first  considered.  It  has  been  established  that  leaves  supplied  with  glucose,  fructose, 
galactose,  sucrose,  and  so  on,  all  form  starch,  but  sucrose  does  so  most  readily.  Whether 
glucose  or  sucrose  is  the  first  sugar  formed  in  photosynthesis  is  undecided.  The  methods, 
many  extremely  complex,  by  which  carbohydrates  are  estimated  in  plant  extracts  are  dealt 
with,  while  later  the  carbohydrates  of  the  Thallophyta  and  Bryophyta  are  considered  in 
relation  with  photosynthesis.  Again  the  occurrence  and  properties  of  pectin  and  pectase  form 
the  subject  of  an  important  essay,  which  brings  our  knowledge  of  these  substances  from 
Bracannot  (1825)  to  the  recent  work  of  Ball  and  Haynes  (1914),  who  were  concerned  with  the 
gelatinization  of  pectin  by  alkalies.  Osmotic  pressure  in  plants,  osmotic  equilibrium,  the 
permeability  of  protoplasm  and  organic  membranes  (other  than  protoplasm)  and  germane 
matters,  are  grouped  into  several  essays,  and  supply  important  facts  elucidating  the  early 
work  of  Overton  and  others.  That  the  two  chief  functions  of  the  wood  are  the  upward 
transmission  of  water  and  the  supplying  of  mechanical  support  is  now  accepted,  but  Pro- 
fessor Atkins  points  out  that  it  has  in  a  narrower  sense  a  third  use,  that  is,  nutritional. 
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He  gives  his  views  on  this.  Further  essays  discuss  plant  oxidases  both  in  their  relation 
to  pigmentation  and  anthocyan  pigments,  and  in  their  relation  to  plant  pathology  and 
technology.  A  full  bibliography  renders  reference  easy,  and  it  should  be  remembered  that 
one  object  Professor  Atkins  has  in  view  in  writing  this  book  is  to  stimulate  fresh  research 
along  the  lines  which  he  indicates. 


Pye's  Surgical  Handicraft  :   A  Manual  of  Surgical  Manipulations.  Minor  Surgery, 

AND   OTHER   MATTERS   CONNECTED   WITH  THE   WORK   OF  HOUSE   SURGEONS   AND 

Surgical  Dressers.  Edited  and  Largely  Re-written  by  W.  H.  Clayton-Greene, 
B.A.,  M.B.,  B.C.Camb.,  F.R.C.S.Eng.  Seventh  edition;  fully  revised.  Illustrated. 
Price  15s.     Bristol :  John  Wright  and  Sons,  Ltd.,  191G. 

This  well  known  text-book,  which  has  been  brought  fully  up  to  date  by  Mr.  Clayton-Greene, 
describes  the  details  of  surgical  work  as  it  appears  from  the  point  of  view  of  house  surgeons 
and  dressers  in  surgical  wards.  The  two  sections  of  the  book  deal  especially  with  the  arrest 
of  haemorrhage,  bandages  and  splints,  fractures,  dislocations  and  sprains,  wounds,  ulcers  and 
burns,  cases  requiring  prolonged  or  mechanical  treatment,  minor  surgery,  special  c 
certain  emergencies,  anaesthetics,  and  miscellaneous,  including  chapters  on  urine  testing 
and  X-rays.      Numerous  illustrations  accompany  the  work. 


Twelve  Lectures  on  the  Modern  Treatment  of  Gonorrhoea  in  the  Male.  By 
Dr.  P.  Asch  (Strassburg).  Translated  and  Annotated  by  Faxton  E.  Gardner,  M.D. 
Illustrated;  pp.  viii  +  104.     Price  5s.     Loudon:  William  Heinemann,  1916. 

The  aim  of  this  book,  which  is  made  up  of  a  series  of  twelve  lectures,  is  to  give  as 
complete  a  picture  as  possible  of  the  present  state  of  our  knowledge  concerning  the  therapy 
of  the  disease,  and  the  treatment  which  the  author  has  in  his  practice  found  to  be  the  most 
suitable.  The  book  is  eminently  practical  and  quite  of  an  informal  character,  so  that  the 
merest  tyro  will  be  able  to  follow  with  ease  the  practice  of  the  treatment  advised.  Contro- 
versial matter  finds  no  place  in  the  book.  The  first  lecture  deals  mainly  with  the  incubation 
period,  in  which  the  fallacy  that  the  incubation  period  is  never  longer  than  a  week  is 
corrected.  The  second  lecture  is  devoted  to  the  treatment  of  acute  anterior  urethritis  by 
irrigation.  The  third  discusses  the  value  of  internal  medication.  The  fourth  and  fifth  deal 
with  the  treatment  of  acute  urethritis  as  a  whole.  The  sixth  tackles  prostatitis.  The 
seventh,  and  in  our  opinion  the  best  chapter  in  the  book,  discusses  the  treatment  of  epididy- 
mitis, great  stress  being  laid  upon  the  injection  of  colloidal  silver  to  prevent  fibrous  tissue 
formation,  with  the  consequent  non-functional  testicle.  The  eighth  lecture  deals  with  the 
treatment  by  %-accines.  The  remaining  chapters  are  devoted  mainly  to  the  diagnosis  and 
treatment  by  means  of  the  urethroscope,  an  instrument  which  figures  largely  in  all  German 
works  dealing  with  gonorrhoea. 


A  Textbook  of  Operative  Dentistry.  By  Various  Authors.  Edited  by  C.  N.  Johnson. 
M.A.,  L.D.S.,  D.D.S.  Third  edition  ;  revised  and  enlarged.  Illustrated;  pp.  xi.  -f 
891.     Price  25s.     London:  William  Heinemann,  1915. 

This  volume  of  891  pages  should  be  an  exhaustive  work  on  the  limit  <>f  operative 

dentistry  ;  but  as  that  term  is  understood  in  this  country  only  one  half  of  the  book  is  devoted 
to  it,  much  room  being  given  to  dental  anatomy,  histology,  and  mat. 
articles  on  allied  and  useful  subjects  are  necessarily  short,  and  are  not  treated  with  a  special 
view  to  operative  dentistry  ;  for  example,  the  article  on  histology  does  not  give  the  directions 
of  the  enamel  prism,  which  is  most  briefly  dealt  with  in  another  part  of  the  book,  and  not 
illustrated. 
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Pathological  Lying,  Accusation,  and  Swindling  :  a  Study  in  Forensic  Psychology. 
By  William  Healy.  A.B.,  M.D.,  and  Mary  Tenney  Healy,  B.L.  Pp.  x  +  286. 
Price  10s.  6d.     London  :  William  Heinemann,  1915. 

One  of  a  series  of  monograph  supplements  to  the  Journal  of  Criminal  Laic  and  Criminology, 
published  by  the  American  Institute  of  Criminal  Law  and  Criminology.  The  authors  sharply 
discriminate  between  those  cases  of  insanity,  epilepsy  and  feeblemindedness  in  wbich  lying  is 
a  prominent  symptom,  and  what  they  describe  as  "normal"  cases,  in  which  lying,  false 
accusation  and  swindling  are  found  as  pathological  traits.  Pathological  lyiDg — the  "Pseudo- 
logia  Phantastica.';  or  "  Mythomania  "  of  French  and  German  writers,  has  not  hitherto  been 
so  precisely  differentiated,  and  although  this  treatment  of  the  subject  is  a  practical  advance 
in  classifying  material,  many  observers  may  not  agree  with  the  authors  in  labelling  these 
cases  as  normal.  Pathological  lying  is  here  defined  as  "  falsification  entirely  disproportionate 
to  any  discernible  end  in  view,  engaged  in  by  a  person  who,  at  the  time  of  observation, 
cannot  definitely  be  declared  insane,  feebleminded,  or  epileptic."  In  this  category  the 
authors  describe  nineteen  cases,  selected  from  a  large  number  which  have  come  under  their 
observation,  and  many  of  which  have  figured  in  the  courts.  Two  chapters  are  devoted  to 
descriptions  of  other  cases,  of  pathological  accusation,  and  to  border-line  mental  types, 
respectively.  In  addition  to  a  general  introduction  to  the  subject,  there  is  a  resume  of 
previous  studies,  and  the  book  closes  with  the  author's  conclusions.  The  questions  of 
treatment  and  prognosis  is  touched  Upon,  and  the  latter  in  the  author's  opinion  is  regarded 
as  not  infrequently  hopeful.  In  examining  their  cases,  they  have  placed  much  value  upon 
the  results  obtained  from  the  "  Aussage  "  picture,  or  testimony  test.  There  is  a  bibliography 
and  index. 


Notes  on  the  Causation  of  Cancer.  By  the  Hon.  Rollo  Russell.  With  a  Preface  by 
Dr.  Dawtrey  Drewitt.  Pp.  xi  +  116.  Price  3s.  6d.  London  :  Longmans,  Green 
and  Co.,  1916. 

We  are  told  in  the  preface  by  Dr.  Dawtrey  Drewitt  that  Mr.  Russell  was  trained  at 
Oxford  under  men  of  light  and  leading,  including  John  Ruskin.  Hence  we  assume  that  the 
present  book  is  to  be  accepted  as  of  the  type  which  is  common,  in  which  the  intelligent  layman 
deals  with  highly  technical  matters  from  the  standpoint  of  general  knowledge.  It  is  based 
upon  statistics  ;  the  sources  are  not  specifically  stated,  and  such  clinical  evidence  as  appears 
is  culled  from  medical  writers  more  or  less  in  accord  with  the  writer's  views.  Mr.  Russell 
declines  to  accept  the  cautious  findings  of  the  Cancer  Research  Fund's  reports  and  recent 
pronouncements  on  the  causation  of  cancer.  He  supports  his  thesis  that  this  disease  is 
produced  by  irritation  and  abnormal  tissue  irritability  and  so  is  preventable.  He  quotes 
Menetrier  as  saying  that  inflammation  produces  adenomata,  and  adenomata  cancer.  It  is 
instructive  to  compare  this  writer's  statistics  with  those  recently  issued  on  a  larger  scale  by 
the  research  department  of  the  New  York  Mutual  Life  Association.  We  find  that  the  latter 
are  of  wider  scope,  and  are  at  variance  with  those  relied  upon  by  Mr.  Russell.  They  agree  in 
stating  that  cancer  is  a  disease- engendered  by  prosperity  and  its  associated  high  living. 
We  are  told  in  the  book  before  us  that  cancer  is  due  directly  "to  the  influence  of  diet  and  the 
subtler  accidents  of  civilization  and  environment."  The  accepted  causes  of  local  cancer  are 
given,  and  to  these  are  added  alcohol— the  writer's  conviction  on  this  point  pervades  the 
book, — tea,  coffee,  condiments,  excessive  consumption  of  food,  especially  in  the  form  of  flesh, 
the  ingestion  of  hot  foods,  sour  drinks,  and  lack  of  personal  hygiene.  An  attempt  is  made  to 
reveal  how  these  causes  react.  The  temperance  statistics  are  given,  and  both  geographical 
and  local  cancer  incidence  are  considered  and  explained  from  the  writer's  point  of  view. 
A  summary  or  recapitulation  of  bis  observations  and  deductions  follow.  Accepting  his  thesis 
as  proven,  a  stringent  dietary  is  recommended,  and  propaganda  by  placards  in  schools  and 
public  places  ;  the  exhibition  of  cinematograph  films  demonstrating  the  evils  of  alcohol  and 
the  ordinarv  diet  is  suggested. 
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Studies    in    Blood-pressure— Physiological    and    Clinical.       By    George    Oliver, 
M.D.Lond.,    F.R.C.P.      Edited    by    W.    D.    Halliburton,    M.D.,   F.R.S.      Third 
edition.     Illustrated;  pp.  xxiii  +  -210.     Price  7s.  6d.     London  :  H.  K.  Lewis  and  Co 
Ltd.,  1916. 

Professor  Halliburton  supplies  an  appreciative  preface.  Dr.  Oliver's  work  on  Blood- 
pressure  is  one  of  the  most  important  advances  in  our  knowledge  of  the  circulation  of  the 
Wood  in  health  and  disease.  The  present  volume,  besides  giving  the  gist  of  Dr.  Oliver's 
investigations,  explains  the  apparatus  necessary  for  estimating  variations  in  blood-pressure— 
the  manometer  and  the  arteriometer.  Further  in  an  appendix  we  find  described  the 
haemocytometer,  the  lymphometer  and  the  rnemoglobinometer,  instruments  which  we  owe 
to  Dr.  Oliver's  ingenuity  and  profound  knowledge  of  his  subject.  Under  the  heading  of 
Fundamental  Data  the  writer  enters  carefully  into  the  physiology  of  the  circulation  and  the 
pathological  changes  occurring  in  the  heart,  nerve  controls  and  arteries,  which  pervert  the 
normal  cycle  of  the  cardiac  systole.  The  data  having  been  mastered,  the  reader  is  prepared 
to  study  the  methods  of  ascertaining  what  is  the  arterial  pressure.  As  Dr.  Oliver  points  out, 
accuracy  in  this  reading  supplies  a  key  to  the  situation  and  can  hardly  be  obtained  by  any 
other  clinical  means.  Those  who  have  taught  themselves  the  technique  of  the  use  of  Oliver's 
arteriometer  recognize  its  unique  merits  in  investigating  circulatory  conditions.  There  are 
many  fallacies  in  these  methods,  and  to  these  Dr.  Oliver  gives  a  thorough  exposition. 
Chapters  on  supernormal  and  subnormal  arterial  pressure  give  clinical  assistance.  The 
section  on  arteriometry  presents  the  technical  and  clinical  aspects  of  Dr.  Oliver's  arterio- 
meter. There  is  an  excursion  made  by  the  writer  into  surgery  in  which  he  points  out  a  fact 
which  is  too  often  overlooked,  that  a  methodical  observation  of  blood-pressure  should  be  made 
both  before  and  during  every  serious  operation. 

Red  Cross  and  Iron  Cross  By  a  Doctor  in  France.  Pp.  xv  +  142.  Price  2s.  6d. 
London  :    John  Murray,  1916. 

There  is  a  realism  m  this  narrative  of  a  "Doctor  in  France"  compelling  an  almost 
breathless  interest.  The  vivid  scenes  of  tragedy  and  woe,  descriptive  of  the  early  days  of 
the  War,  are  woven  round  the  remains  of  what  was  once  a  French  village  :  in  this  village 
the  Church  and  the  Presbytery  had  alone  escaped  destruction.  Of  the  former  we  read  : 
"  A  heart-rending  subdued  moan  filled  the  church  with  awe.  On  the  straw-covered  floor 
lay,  side  by  side,  over  a  hundred  greviously  wounded  soldiers.  They  were  all  dying  men, 
with  blood-stained,  mud-covered  great  coats  hiding  ghastly  wounds  and  torn  limbs,"  and  no 
aid  could  be  afforded  them  in  their  sufferings.  Two  village  doctors  were  available,  but  they 
were  helpless  :  there  was  only  an  empty  morphia  syringe  between  them.  The  chemist's 
shop,  with  all  its  contents,  including  the  chemist,  had  been  blown  to  pieces  by  a  shell. 
Several  messengers  from  the  village  were  sent  for  drugs  and  dressings,  but  not  one  ever 
returned.  The  narrative  continues  with  the  bed-side  scenes,  as  the  doctors  rendered  the  aid 
that  was  within  their  power;  of  a  cursing  Hun  major,  insisting  upon  being  separated  from 
his  men,  and  of  being  taken  to  the  "  charnel  "  house,  as  the  only  alternative— there  to  die 
of  traumatic  tetanus  ;  of  a  German  spy,  uniformed  in  khaki,  claiming  to  be  a  Canadian,  and 
of  his  fate.  And  so  page  after  page  attracts  to  the  end  of  the  little  book,  where  more  exciting 
incidents  develop  with  the  occupation  of  the  village  by  the  Germans. 

The  Practitioner's  Medical  Dictionary.  By  George  M.  Gould,  A.M.,  M.D.  Third 
edition  ;  revised  and  enlarged  by  R.  J.  E.  Scott,  M.A.,  B.Ch.,  M.D.  Pp.  viii  -f- 
962.     Price  17s.     London:    H.  K.  Lewis  and  Co.,  Ltd.,  1916. 

It  was  said  by  Mark  Twain  that  "dictionaries  have  to  draw  the  line  somewhere"  :  some 
words  they  have  to  leave  out,  such  as  long  German  words  which  sail  gaily  and  unblushinglv 
along  for  two  or  three  lines  of  print.  But  the  American  humorist's  belief  receives  no 
support   from   the   American   volume   before  us.      On   the   contrary    we   must   accept   this 
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dictionary  as  a  noticeable  example  of  dictionary  making,  in  which  there  are  laid  under 
contribution  all  the  bye-ways  and  hedges  capable  of  furnishing  a  source  of  word  manu- 
facture. From  examples  of  such  words  the  following  paragraph  is  compiled  :  "  The  fracture 
occurred  in  a  diaboleptic  man.  Consequently  the  diaplasis  was  difficult.  Anypnia  became  a 
troublesome  symptom  afterwards,  but  later  aochlesia  was  established."  This  record  would 
read  curiously  in  a  house  surgeon's  report,  and  the  help  of  this  dictionary  would  be  requisite 
in  order  to  disclose  the  meaning.  Thus  it  may  be  held  to  be  open  to  question  whether  much 
good  is  to  be  gained  by  manufacturing  dictionary  words  from  Greek  equivalents  when  custom 
has  established  a  basis  of  nomenclature,  recognized  generally  as  fulfilling  all  requirements. 
For  instance,  tomotokia— Csesarian  section-  is  never  likely  to  be  met  with  in  a  gynaecological 
work;  nor  oschea — scrotum— in  a  surgical  text-book;  nor  hysthisis  anywhere  else  as  a 
substitute  for  vaginitis.  It  is  noticeable  under  the  heading  "Chelsea  Pensioner"  that 
Chelsea  is  described  as  a  town  in  England,  and  that  the  formula  of  this  famous  compound  is 
incorrectlv  given.  Meanwhile,  this  dictionary,  having  reached  the  third  edition,  evidently 
supplies  a  want,  and  from  the  extent  of  the  information  it  supplies  its  success  is  deserving. 


The  Psychology  of  Belaxation.  By  George  Thomas  White  Patrick,  Ph.D.  Pp.  viii 
+  280.     Price  4s.  6d.     Boston  and  New  York  :  Houghton  Mifflin  Co.,  1916. 

The  author  insists  upon  the  need  of  relaxation  in  this  age  of  active  inhibition  and 
strenuous  effort.  The  repression  of  primitive  impulses  in  subservience  to  growing  social 
needs  necessitates  constant  effort  and  exercise  of  the  attention,  rendering  relaxation  impera- 
tive. Play,  laughter,  profanity,  alcohol,  and  war  are  modes  of  relaxation  ;  they  constitute  a 
relief  from  tension,  a  release  from  some  form  of  restraint.  In  all  of  them  there  is  a  tem- 
porary reversion  to  primitive  forms  of  behaviour,  a  return  to  nature.  Laughter  is  a  sudden 
and  momentary  release  from  a  state  of  tension  ;  sport  or  play  a  return  to  primitive  activi- 
ties ;  profanity  a  resort  to  a  primitive  form  of  vocal  expression  ;  alcohol  an  artificial  means 
of  relieving  mental  tension  by  narcotizing  the  higher  brain  centres  ;  war  a  violent  social 
reversion  to  elemental  inter-tribal  relations.  There  is  a  striking  similarity  between  the 
plays  of  children  and  the  sports  of  men,  on  the  one  hand,  and  the  pursuits  of  primitive  man 
on  the  other.  The  football  field  is  a  mimic  battlefield.  Baseball  combines  three  of  the  most 
deep-seated  racial  attributes — the  instinct  to  throw,  to  run,  and  to  strike.  The  profane  oath 
is  the  analogue  of  the  growl  or  snarl,  or  roar  of  anger  ;  the  words  employed  being  such  as 
tend  to  shock  and  terrify,  such  as  "hell  and  damnation."  As  regards  war,  the  author 
insists  that  all  our  social  Utopias  are  wrongly  conceived.  They  are  based  on  a  theory  of 
pleasure  economy,  while  man  has  fought  his  way  up  through  never-ceasing  pain  and  effort, 
and  struggle  and  battle.  Striving  and  passion  burn  in  the  brain  of  the  human  units 
till  the  time  comes  when  they  find  their  insipid  life  unendurable — they  revert  to  amusement 
crazes,  to  narcotic  drugs,  to  political  strife,  to  epidemics  of  crime,  and  finally  to  war.  Man 
loves  adventure,  self-sacrifice,  heroism,  relaxation  ;  these  things  must  somehow  be  provided. 
Education  must  not  look  to  efficiency  merely,  but  rather  to  the  formation  of  a  harmonious 
and  balanced  personality. 

The  Basis  of  Symptoms  :  the  Principles  of  Clinical  Pathology.  By  Dr.  Ludolph 
Krehl.  Authorized  Translation  from  the  Seventh  German  edition  by  Arthur 
Frederic  Beifeld,  Ph.D.,  M.D.  With  an  Introduction  by  A.  W.  Hewlett,  M.D. 
Third  edition,  pp.  xviii  +  517.  Price  21s.  Philadelphia  and  London  :  J.  B.  Lippin- 
cott  Co.,  1916. 

This  is  a  new  edition  of  Krehl's  well-known  clinical  pathology,  which  now  appears  under 
the  above  title.  Like  its  predecessors,  it  gives,  in  a  readily  accessible  form,  the  more  recent 
theories  with  regard  to  disease  and  their  bearing  on  clinical  medicine,  without  neglecting  the 
older  views  that  have  stood  the  test  of  time.  In  the  first  chapter,  on  the  Circulation,  the 
most  noteworthy  new  material  is  that  dealing  with  the  cardiac  arrhythmias.     In  the  section 
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on  the  Blood,  which  follows,  the  modern  theories  of  leukaemias  and  pseudo-leuk;emias  are 
expounded.  The  physician  who  wishes  to  obtain  a  comprehensive  view  of  the  striking 
advances  that  have  been  made  in  recent  years  in  our  conceptions  of  the  phenomena  of 
infection  and  immunity  will  find  a  useful  summary  in  the  third  chapter,  where  the  perplex- 
ing questions  of  complement  fixation  and  anaphylaxis  are  clearly  explained.  Comparativeh 
little  has  been  added  to  the  section  on  the  Respiration,  but  in  the  chapter  dealing  with 
Digestion  the  fresh  information  yielded  by  experimental  and  clinical  investigation  is  described. 
A  consideration  of  Disorders  of  Nutrition  and  Metabolism  follows,  dealt  with  from  a  qualita- 
tive and  quantitative  point  of  view,  both  as  regards  their  general  effects  and  as  involving 
particular  functions.  The  modern  theories  of  the  role  of  the  glands  of  internal  secretion  are 
described,  and  special  chapters  on  Diabetes  Mellitus,  Gout,  and  Fevers,  and  a  new  chapter 
on  Constitutional  Diseases  and  Diatheses,  give  the  more  recent  views  with  regard  to  these 
subjects.  In  the  section  dealing  with  the  secretion  of  urine,  readers  will  probablv  be  most 
interested  in  the  renal  functional  tests  which  are  now  being  so  largely  used.  The  patho- 
logical changes  occurring  in  the  nervous  system  are  considered  in  the  final  chapter.  Numerou> 
additions  have  been  made  to  the  original  German  text  by  the  American  translator,  who  has 
incorporated  much  of  the  important  work  contributed  by  his  fellow  countrymen  to  this  field 
in  recent  years.     At  the  end  of  each  chapter  there  is  a  useful  bibliography. 


The    Cube   of   Obesity   and   Obese    Heart.      By  J.    S.    Kellett    Smith,  F.R.C.S.Eng. 
Charts,  &c.  ;  pp.  viii  +  93.     Price  3s.  Gd.    London  :  J.  and  A.  Churchill,  1916. 

This  work  is  mainly  devoted  to  a  description  of  the  method  of  treating  obesity  by 
"passive  ergotherapy."  This  method — first  described  by  J.  Bergonie  in  1909— consists  in 
causing  all  the  muscles  of  the  body  (save  those  of  the  head  and  neck)  to  be  rhythmically 
contracted  by  means  of  faradism.  It  is  entirely  painless,  so  much  so  that  the  patient  can 
converse,  dictate  letters,  or  even  sleep  during  the  application.  The  advantage  claimed  for 
this  passive  treatment  is  that  the  patient  is  spared  the  exhausting  effect  upon  the  heart  and 
circulation  of  voluntary  effort.  Supervision  of  the  diet  constitutes  an  essential  part  of  the 
treatment,  and  the  patient  is  encouraged  to  take  voluntary  exercise  as  soon  as  he  is  in  a  fit 
state  to  do  so.  The  author  advocates  Oertel's  method  of  graduated  exercise  in  obese  heart 
and  animadverts  upon  our  backwardness  in  this  country  of  providing  facilities  for  this 
method  of  treatment.  In  regard  to  the  rate  of  reduction,  it  should  be  limited  to  2J  lb.  to 
4  lb.  per  week.  The  treatment  should  be  interrupted  as  soon  as  the  patient  has  lost  about 
10  per  cent,  of  his  original  weight,  the  cure  being  subsequently  completed  by  one  or  two 
short  after-courses. 


A   Surgical   Handbook  for  the   use   of   Students,   Practitioners.  Hodsb   Subg 

and  Dressers.  By  Francis  M.  Caird,  M.B  ,  F.R. C.S.Ed.,  and  Charles  W. 
Cathcart,  M.B.,  F.R.C.S.Eng.  and  Ed.  Seventeenth  edition.  With  208  illustrations  ; 
pp.  xv  +  364.     Price  8s.  6d.  net.     London:  Charles  Griffin  and  Co.,  Ltd.,  1916. 

The  publication  of  the  seventeenth  edition  of  this  handbook  is  evidence  that  it  is  still  in 
demand  by  the  "Students,  Practitioners,  House  Surgeons,  and  I>>  c  whom  it 

written.  The  sixteenth  edition,  published  in  May,  1914,  was  in  many  respects  a  new  book, 
containing  numerous  alterations  in  the  letterpress  and  the  addition  of  over  forty  pages  of  new 
material      Moreover,  many  of  the  old  illustrations  were  withdrawn  and  <  ited. 

The  present  edition  differs  from  its  immediate  predecessor  in  one  respect  only,  i.e.,  in  the 
addition  of  two  pages  on  "  Antiseptics  in  Time  of  War."  This  note  deals  with  the  preparation 
and  use  of  the  hypochlorous  acid  antiseptics  and  deodorants  Eupal  and  Eusol,  which  are  now 
so  extensively  and  so  effectively  employed  in  the  treatment  of  septic  war  wounds. 
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The  Story  of  a  Red  Cross  Unit  in  Sereia.  By  James  Berry,  B.S.,  F.R.C.S.,  F.  May 
Dickinson  Berry.  M.D.,  B.S.,  W.  Lyon  Blease,  LL.M.,  and  other  Members  of  the 
Unit.  Dedicated  to  the  Crown  Prince  of  Serbia.  With  29  illustrations  ;  pp.  xv  +  292. 
Price  Gs.  net.     London  :  J.  and  A.  Churchill,  1916. 

Books  on^the  War  in  its  various  aspects  are  rapidly  accumulating.  War  literature  is 
expanding  almostdaily,  and  it  cannot  be  said  that  such  literature  is  destined  to  have  only  an 
ephemeral  existence,  for  around  the  history  of  this  War  will  remain  an  interest  continuing 
through  many  ages.  In  this  story  of  a  Red  Cross  Unit  in  Serbia  the  authors  deal  with  a 
phase  which  shows  the  value  of  enterprise.  It  tells  of  the  struggles  with  typhus,  of  the 
means  to  control;it,  and  of  what  can  be  accomplished  by  the  introduction  of  sauitary  reforms 
amid  insanitarv  surroundings.  The  difficulties  encountered  in  the  course  of  the  work  were 
enormous,  and  yet  the  results  were  surprisingly  good.  The  book  is  largely  a  narrative  of 
experiences  personally  met  with  during  an  arduous  undertaking,  involving  risks  to  life, 
capture  by  the  euemv,  and  hardships  generally  harassing  to  the  indefatigable  efforts  of  those 
bent  upon  affording  relief  to  the  wounded  and  suffering.  The  work  is  dedicated  to  the  Crown 
Prince  of  Serbia,  whose  portrait  forms  the  frontispiece. 
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(Prepared  by  Mr.  A.  L.  Clarke,  Assistant  Editor) 


Note. — The  Proceedings  of  the  Society  as  a  whole  are  indicated  by  R.S.M.  Lect.  (Occasional 
Lectures),  and  are  placed  first  in  the  bound  volumes  under  the  heading  "  General 
Reports.''  They  are  followed  by  the  Proceedings  of  the  Sections,  which  are 
arranged  alphabetically,  each  Section  being  separately  paged.  The  Proceedings  of 
the  Sub-section,  Proctology,  of  the  Section  of  Surgery  is  included  in  the  Section 
of  Surgery,  and  is  indicated  by  the  abbreviation  "Proct."  preceding  the  numerals. 
The  references  indicated  by  Roman  numerals,  under  the  heading  "  fifed,  and 
Therap. ,"  refer  to  the  combined  discussion  held  by  the  Medical,  and  Therapeu- 
tical and  Pharmacological  Sections,  the  report  of  which  appears  in  the  bound 
volumes  immediately  after  the  reports  either  of  the  Medical  Section  or  of  the 
Therapeutical  and  Pharmacological  Section.  The  references  indicated  by  Roman 
numerals,  under  the  heading  "Psych,  and  Neur.,"  refer  to  the  discussion  opened 
at  the  Section  of  Psychiatry  and  concluded  at  the  Neurological  Section,  the 
report  of  which  appears  in  the  bound  volumes  immediately  after  the  reports  either 
of  the  Section  of  Psychiatry  or  of  the  Neurological  Section. 


Abbott,  Miss  M.  A.,  agency  of  heat  in  carrying  out  micro-chemical  tests  for  iron,  Path.  44 

Abdomen,  elasticity  of,  on  palpation,  in  paratyphoid  fever,  Med.  4 

,  missiles  traversing  pelvic  portion  of,  causing  rectal  wounds  and  often  complicated  by 

fractures  of  bony  pelvis,  Surg.  24  ;  treatment,  Surg.  25 
Abdominal  operations,  advantages  of  warm  anaesthetic  vapours  in,  Anaesth.  4 

pain  in  trench  nephritis,  Med.  and  Therap.  xxxvii 

viscera,  hollow,  response  to  stimulation  of  skin  lying  over  them,  determined  by  phonendo- 

scope,  Bain.  29 

wall,  hematoma  of,  cases  (H.  Russell  Andrews),  Obst.  98 

,  pain  referred  to  various  parts  of,  Bain.  25 

,  stimulation  of  various  skin  areas,  combined  with  massage,  Bain.  29 

,  direction  taken,  Bain.  31,  32 

(  in  correction  of  achalasia  of  stomach  and  intestine,  Bain.  24,  25 

atonic  dilatation  of  stomach,  Bain.  31 

in  treatment  of  colic  stasis,  results  confirmed  by  X-ray  examination 

and  opaque  meal,  Bain.  32 
Abercbombie,  R.  G.,  Captain  R.A.M.C.  (T.F.).— Discussion  on  trench  nephritis,  Med.  and 

Therap.  xxxvi 
Aberle,   Carl,   "  Grabdenkmal,   Schiidel   und   Abbildungen    des    Theophrastus   Paracelsus," 

portrait  of  Paracelsus  in,  Hist.  115 
Ablution  water,  sterilization  against  bilharzia  iufection,  R.S.M.  Lect.  1G7 
Abscesses  in  diabetes,  Therap.  G9,  71 

,  tuberculous,  deep-seated,  prognosis  of,  Child.  35,  36 

Accessory  sinuses,  nasal,  examination  in  functional  aphonia,  Laryng.  91 
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Accoutrements  as  cause  of  irritable  heart  of  soldiers,  Therap.  37,  33 

,  theory  disproved,  Therap.  38,  39 

unsuitable  in  British  Army  a  hundred  years  ago,  Hist.  98 

Accuracy,  attestation  no  guarantee  of,  Psych.  3,  4 
Acetyl  derivative  of  intramine,  formula  of,  Derm.  118 
Achalasia  at  cardia,  Bain.  24 

and  pylorus,  cause  of,  Bain.  24 

cured   by   passage   of   gastric  tube  kept  in  position  for  four  days,  case  (W.  M. 

Mollison),  Laryng.  108 
,  carcinoma  presenting  itself  as,  radiogram  of  oesophagus  of  case  of  (W.  M.  Mollison), 

Laryng.  109 
Achard,  first  clinical  recognition  of  paratyphoid  fever  by,  Med.  38 

and  Levi,  transitory  paralyses  of  cardiac  origin,  Child.  55 

Achromatopsia  following  cerebral  lesions,  Ophth.  91 
Acid  bodies,  flooding  blood  with,  Child.  92 

,  neutralization  and  elimination  from  system,  Child.  92 

Acidosis  benefited  by  fasting.  Therap.  77 

,  chronic,  results  of,  Child.  93,  94 

,  cyclic  vomiting  in,  Child.  93 

in  diabetes,  marked,  treated  by  modified  strict  diet,  case,  Therap.  88 

in  pregnancy,  Obst.  127 

in  rickets,  Child.  94,  96,  97 

,  mild,  accompanying  diabetes,  treated  by  modified  strict  diet,  Therap.  80 

,  production  of,  Child.  93,  94 

,  suggested,  but  doubtful  factor  in  causation  of  trench  nephritis,  Med.  and  Therap.  v 

,  symptoms  by  which  recognized,  Child.  93 

,  toxic,  reduction  in  diabetes  by  fasting,  Therap.  92 

Acids  (3-oxybutyric  and  others),  production  of,  in  diabetes  mellitus,  Therap.  72 
Ackerlet,  R. — Discussion  on  treatment  of  convalescent  soldiers  by  physical  means,  Surg.  69 
Ackland,  mortality  in  British  Army  from  actuarial  point  of  view,  quoted,  Hist.  90 
Acne,  severe  case  of  (J.  H.  Sequeira),  Derm.  156 

rosacea,  case  of,  operation  for,  Laryng.  77.  78,  79 

Aero  sarcoma   multiplex   cutaneum   telangiectodes   of   Unna   (so-called   idiopathic   multiple 

pigment  sarcoma  of  Kaposi),  Derm.  62 
Actinic  rays,  benefit  superficial  in  bacterial  affections,  Electr.  6S 

,  Simpson  light  rich  in,  Electr.  68 

,  sterilization  of  water  by,  Electr.  68 

,  use  of,  in  isolation  of  bacilli  from  stools  in  detection  of  typhoid  carriers,  Med.  15 

Actinomycosis  of  anus,  face  and  ear,  Derm.  49,  50 

,  resulting  from  farmyard  infection,  Derm.  49,  50 

of  cheek  (W.  Knowsley  Sibley),  Derm.  48,  49 

Action  and  reaction,  Newton's  third  law  as  to,  Path.  9,  10 

Actuarial  point  of  view,  mortality  in  British  Army  from,  Hist.  f0 

Adam,  J.  G. — Discussion  on  treatment  of  rickets,  Child.  97 

Adams,  Joseph  E. — Case  of  glandular  carcinoma  of  uterus  in  a  child,  aged  2^  years  (with 

pathological  report  by  Athole  Ross),  Obst.  45,  46 
Adamsox,  H.  G. — Case  of  herpes  recurrens  on  the  right  cheek  in  a  boy,  aged  9,  Derm.  81 

,  discussion  on  asphyxia  reticularis  (Unna),  Derm.  154 

on  case  for  diagnosis  (?  tuberculosis),  Derm.  39 

of  acute  lupus  erythematosus,  Derm.  95 

of  Darier's  disease,  Derm.  199 

erythrodermia,  Derm.  2 

of  (?)  lichen  planus,  Derm.  37 

of  lymphangioma,  Derm.  10 

of  morphceo-sclerodermia,  Derm.  48 
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Adamson,  H.  G. — Discussion  on  case  of  pityriasis  rubra  pilaris,  Derm.  191 

,  discussion  on  case  of  urticaria  pigmentosa.  Derm.  ii  1 7 

on  chronic  diffuse  papillomatosis  of  left  foot  and  leg,  Derm.  93 

on  dermatitis  herpetiformis.  Derm.  80 

on  lichen  obtusus  corneus,  Derm.  222 

on  recurrent  herpes  zoster  of  face  with  hemiatrophy.  Derm.  45 

on  result  of  arsenical  intoxication,  Derm.  9 

on  sections  of  papuliferous  sudoriparous  cyst,  Derm.  5 

on  staphylococcia  in  xerodermatous  patient,  Derm.  90 

on  theory  and  practice  of  chemotherapy.  Derm 

,  sections  from  a  case  of  syringoma  (?)  (shown  for  Dr.  Norman  Paul),  Derm.  100 

Adenoid  growths  prevalent  in  Thames  Valley,  Bain.  41 
Adenoma,  unilateral  solid  primary,  of  ovary  (H.  Briggs),  Obst.  7 

,  of  ovary,  absence  of  adhesions  and  ascites,  case,  Obst.  77 

,  adhesions,  no  ascites,  case,  Obst.  75 

,  faint  adhesions  to  bowel,  ascites,  case,  Ob^: 

Adenomyoma  of  recto- vaginal  septum  (T.  G.  Steven.-),  Obst.  1 

,  fetiology,  discussed,  Obst.  16,  17 

,  diagnosis,  Obst.  14 

,  exact  site  discussed,  Obst.  13,  14 

,  histology,  Obst.  15 

,  prognosis,  Obst.  14 

,  removal,  method  of,  Obst.  14,  15 

of  uterus,  association  of  primary  carcinoma  of  Fallopian  tube  with,  rare,  Obst.  59 

in  case  of  primary  carcinoma  of  Fallopian  tube,  microscopic  examination,  Obst.  58 

Adhesions,  peritoneal,  formation  in  intestinal  stasis,  Electr.  4 

,  presence  of,  in  unilateral  solid  adenoma  of  ovary,  ascites  absent,  Obst.  75 

Adiposity,  pilous  cerebral,  Neur.  71 

Adnexa  and  uterus,  anatomy  of,  thirteenth  century  drawing  (C.  Singer),  Hit 

Adolescents,  day-dreaming  of,  an  example  of  phantasy,  Psych.  9,  12 

and  pseudologia  phantastica,  similarity  between,  Psych.  10 

Adrenalin  circulating  in  blood,  effect  on  localized  part  of  intestine,  Electr.  2 
Adsorption  as  agent  in  destruction  of  syphilitic  organism,  Derm.  112 

■ by  lipoid-globulin  molecules,  Derm.  107 

,  factors  regulating,  Derm.  107 

,  phenomenon  of,  dependent  on  active  oxygen,  Derm.  112 

Adults,  part  played  by  phantasy  in  perverted  testimony  present  in,  as  well  as  in  children, 

Psych.  9 
Africa,  tropical,  cases  of  trypanosomiasis  from,  with  eye-lesions,  Ophtli.  4 
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fluid  in  cases  of  cerebrospinal  meningitis,  established  by,  Path.  2 
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titre,  rise  or  fall  of,  as  indicating  stage  of  typhoid  fever,  Med.  12 

Agglutinin  test,  absorption  of,  epidemic  races  of  meningococcus  distinguished  by.  Path.  1,  2 

Agglutinins,  see  Inoculation  agglutinins 

Ague,  practical  disappearance  of,  in  Thames  Valley,  Bain.  41 
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Ailments,  chronic,  aetiology  of,  Bain.  29 
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obtained,  Electr.  132 
Aix-les-Bains,  effect  of  douches  without  pressure  studied  at,  Bain.  30 

Albee,  Frederick  H. — Cinematograph  demonstration  of  methods  of  bone-grafting,  Surg.  71 
Albumin  present  in  urine  in  trench  nephritis,  amounts,  Med.  and  Therap.  xxi 

■ ,  estimation  methods,  Med.  and  Tberap.  xxi 
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substances  on  surface  of  wounds,  coagulation  by  antiseptics,  R.S.M.  Lect.  35 

Albuminuria  absent  in  latent  nephritis  in  children,  Child.  41 

in  trench  nephritis,  Med.  and  Therap.  xi,  xiv,  xv 

,  remission  and  relapse,  Med.  and  Therap.  xi 

,  nephritis  absent  in  (J.  Porter  Parkinson),  Child.  39 

Alcohol,  administration  in  diabetes,  Therap.  68 
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,  injections  of,  for  causalgia  following  median  nerve  injur}'  (Lewis  R.  Yealland),  Neur.  61 

Alcoholism  absent  as  factor  in  possible  cases  of  syphilitic  amentia,  Psych.  45,  46 

and  cirrhosis,  highest  death-rates  for,  in  Gloucestershire  districts,  Epid.  21 

,  risk  of  contracting  venereal  disease  increased  by,  Derm.  110 

Alexander,  congenital  syphilitic  disease  of  ear  in  young  children,  quoted,  Otol.  63 
Alexandria,  amoebic  dysentery  in,  R.S.M.  Lect.  7S-83 

,  bacillary  dysentery  in,  R.S.M.  Lect.  83 

,  hospitals  at,  bacteriological  laboratories  in,  R.S.M.  Lect.  102 

,  infectious  jaundice  of,  R.S.M.  Lect.  112 

jaundice  at  Chatby  cavalry  camp,  R.S.M.  Lect.  112 

,  sea-front  at,  used  as  latrine,  Epid.  45 

Alexia  congenita,  see  Word  blindness 

Alimentary  canal,  stimulation  of,  points  to  be  borne  in  mind  in,  Bain.  30 

rest,  in  treatment  of  diabetes,  advantages  of,  Therap.  6S 

■ ,  aims  of,  Therap.  69 

,  efficiency  determined  by  alteration  in  metabolism,  Therap.  69 

,  discussion  on    (P.   J.   Cammidge),   Therap.  92  ;    (W.  Langdon  Brown), 

Therap.  92;    (0.  Leyton),  Therap.   63;   (J.   H.   Ryffel),  Therap.  90;  (E.  I.  Spriggs), 

Therap.  76  ;  see  also  Fasting 

stasis,  see  G astro-intestinal  stasis 

tract,  microbic  infection  in  gastro-intestinal  stasis,  Bain.  25 

,  neuro-muscular  sections  in,  Electr.  4,  5,  6 

,  nodal  centres  in,  Electr.  6,  7,  8 

,  points  in,  with  which  vagal  and  splanchnic  nerve-fibres  are  connected,  Electr.  7,  8 

Alkalinity  of  intestinal  contents  below  entrance  of  ductus  communis,  explained,  Path.  37 

Allen,  F.  M.,  treatment  of  diabetes  by  alimentary  rest,  quoted,  Therap.,  67,  76,  84,  90,  93,  94 

Alligator,  stomach  of,  hair  ball  from,  Path.  75 

Alluvium,  influence  of,  on  death-rate  from  phthisis,  Bain.  11,  12-15,  20 

Almeric-Paget  Massage  Corps,  work  of,  Surg.  38 

Altitude  increases  effect  of  exposure  on  prevalence  of  phthisis,  Bain.  6 

no  influence  per  se  on  prevalence  of  phthisis,  Bain.  6 

Alum  dilutions,  no  effect  on  bilharzia  cercarise,  R.S.M.  Lect.  167 

Aluminium,  filtration  of  rays  through  3  mm.  of,  in  experimental  radiations  through  4  inches 

of  beef,  rotating  tube  being  used,  Electr.  129 
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Aluminium  hydroxide,  precipitation  of,  Derm.  117 

Aluvine,    three   intravenous    injections    of;    three   intramuscular    injections    of    intramine 

alternating  with,  in  treatment  of  degenerative  myelitis,  case,  Derm.  12G 
Alvarez,  alimentary  stasis,  quoted,  Bain.  21 

,  researches  on  musculature  of  alimentary  tract,  Electr.  5 

Alveolar  air  in  diabetes  mellitus,  Therap.  72 

Alveoli,  septic  infections  of,  prevention,  Odont.  3,  4 

Amato,  discovery  of  valve  at  opening  of  azygos  vein  into  vena  cava,  Hist.  7,  8 

Amaurosis,  dipththerial,  Neur.  10 

,  study  of,  observations  of  Hughlings  Jackson  on,  Neur.  4 

,  term  substituted  for  "  gutta  serena.''  Hist.  130 

Ameloblast,  globules  seen  in,  Odont.  23 
Ameloblastic  membrane,  Odont.  10 
Ameloblasts,  Odont.  10 

,  function  of,  disturbances  in,  effect  on  enamel,  Child.  86 

,  Tomes's  processes  of,  Odont.  124,  134 

and  ameloblastic  membrane  in  enamel  organ  of  Macropus,  Odont.  11 

Amenorrhcea,  administration  of  blood  for  cure  of,  underlying  reason,  Hist.  59 

Amentia,  cases    of,   examined    for   compluetic    (YVassermann)    reaction,  role  of  syphilis  in, 

Psych.  61 

,  classification,  Psych.  50 

,  clinical  varieties  examined,  relation  of  compluetic  (YVassermann)  reaction  to,  Psych.  54 

,  compluetic  reaction  (YVassermann)  in  (original  study  of  100  cases)   (H.  F.  Stephens), 

Psych. 27 
,  positive  cases  subjects  of  congenital  syphilis  but  not  revealing  presence 

of  lesions,  Psych.  42,  43 

■,  results  obtained,  Psych.  37 

,  social  status  and  life  history  of  patients,  Psych.  42 

,  technique  employed,  Psych.  28 

,  congenital  syphilis  in  subjects  of,  Psych.  64 

— ,  appearance  of  stigmata,  Psych.  43 

,  primary,  compluetic  (YVassermann)  reaction  in.  Psych.  51 

,  with  complications,  compluetic  (Wassermann)  reaction  in,  Psych.  51 

,  secondary,  compluetic  (YVassermann)  reaction  in,  Psych.  51 

,  with  complications,  compluetic  (YVassermann)  reaction  in,  Psych.  51 

,  simple,  definition  of,  Psych.  54 

primary,  compluetic  reaction  (YY'assermann)  in  cases  of,  Psych.  55 

secondary,  compluetic  reaction  (Wassermann)  in  cases  of,  Psych.  55 

,  symptom-complex  of  arrested  brain  development,  Psych.  43 

,    syphilitic,    forty   possible    cases   of,    factors   concerned    in    aetiology,    table   showiup, 

Psych.  46,  47 

,  forty-two  possible  cases,  factors  concerned  in  aetiology,  Psych.  44,  45 

,  how  far  syphilitic  virus  a  factor  in  causation  of,  discussed,  Psych.  45,  48,  49 

,  not  generally  present  in  subjects  of  healthy  nervous  system,  Psych.  49 

,  with  complications,  compluetic  (Wassermann)  reaction  in,  Psych.  56,  58 

America,  results  published  in,  of  compluetic  (YVassermann)  reaction  in  amentia,  Psych.  62 
American  Civil  War,  accounts  of  "  soldier's  heart  "  published  during  and  after,  Thera] 

,  dysentery  in,  drugs  used  for,  R.S.M.  Lect   97 

,  nephritis  in,  Med.  and  Therap.  ii,  xii,  xiv,  xxxv 

,  cases  in  Northern  armies,  Med.  and  Themp.  iv,  xxxi 

,  curve   showing    incidence   per   1,000   troops    among    Northern    armies 

(1861-63),  Med.  and  Therap.  iii 
••  Amicus  Medicorum  "  of  Jean  Ganivete,  143G  (plague  tractate),  II  - 
Amino  acids  in  urine  in  diabetes,  effect  on  prognosis,  Therap.  72 
Amnesia  following  projected  suicide,  case  of,  Psych,  and  Neur.  xxxi 
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Amnesia  following  shell  shock,  Psych,  and  Neur.  vii 

,  retrograde,  due  to  concussion,  Psych,  and  Neur.  x 

,  in  shell  shock  with  physical  concussion,  Psych,  and  Neur.  iii,  x,  xxvi,  xli 

,  simple,  following  shell  shock,  curable  by  suggestion,  Psych,  and  Neur.  xxvi 

Amniotic  compression,  deformities  due  to,  with  hypertrophy,  Child.  22 

fluid  ("waters'"),  rush  of,  upon  setting  in  of  false  labour  in  case  of  ectopic  pregnancy, 

Obst.  104,  113 
Amaba  Umax,  affinity  for  faeces,  Epid.  44 

,  amoeba  corresponding  to  type  of,  discovery  in  sand,  Epid.  34,  36,  37 

,  description  of,  as  seen  on  fresh  and  stained  films,  Epid.  41 

f  growth  in  deposits  of  dysenteric  faeces  placed  on  sand,  Epid.  39. 

. obtained  from  dust  from  hospital  ward,  Epid.  41 

in  Egyptian  sand,  Epid.  38 

in  borse-dung,  Epid.  38,  39 

present  in  human  intestine,  Epid.  44 

Amoebae,  association  with  pyorrhoea  alveolavis,  Ophth.  5 

(Egyptian  sand),  effect  of  chlorination  upon,  Epid.  41 

,  studies  on  (Lieutenant-Colonel  Sir  R.  Ross,  F.R.S.,  and  Captain  D.  Thomson, 

R.A.M.C.),  Epid.  33-48 

in  dysenteric  stools  deposited  in  sand,  diminution  in  size,  Epid.  43 

,  intestinal,  pathogenicity,  discovery  of,  R.S.M.  Lect.  76,  77 

■ ,  discussed,  R.S.M.  Lect.  77 

,  non-pathogenic,  encystment,  R.S.M.  Lect.  93 

,  escape  from  cysts,  R.S.M.  Lect.  93 

,  free  living,  examination  of,  by  jelly  method,  R.S.M.  Lect.  93 

,  presence  of,  in  cases  of  dysentery  and  diarrhoea  on   Gallipoli  Peninsula,  R.S  M.  Lect. 

115,  116 
,  tunnelling   of    intestinal    mucosa   in   dysentery   by,    followed    by    bacillary   invasion, 

R.S.M.  Lect.  82 
Amyloid  degeneration,  same  appearance  from  whatever  cause,  Ophth.  34  • 
Anaemia,  prevalence  of,  in  closed-in  parts  of  Thames  Valley,  Bain.  42 
,  splenic,  chronic,  possibility  of  distinguishing  from  chronic  splenomegaly  due  to  splenic 

and  portal  thrombosis,  Clin.  3 
and  purpura,  with  greenish  coloration  of  bone-marrow,  case  of ;    bearing  of,  on  question 

of  causation  of  green  colour  of   chloroma  and  so-called  chloro-leukeemia  (F.   Parkes 

Weber),  Clin.  7 

and  pyrexia,  prevalence  at  Castro,  R.S.M.  Lect.  106 

and  splenomegaly,  association  with  portal  thrombosis,  Clin.  5 

Anaerobic  cultures  in  capillary  tubes,  R.S.M.  Lect.  13 

,  single  as  distinguished  from  multiple,  R.S.M.  Lect.  13 

of  series  of  volumes  of  serum  implanted   by  "wash  and  after-wash"  or  "wave- 
wash  "  methods,  R.S.M.  Lect.  14 

of  serum  in  capillary  tubes,  R.S.M.  Lect.  11 

Anaesthesia,  deep,  regulation  of  loss  and  production  of  heat  abolished  by,  Anaesth.  1 
Anaesthetic  vapours,  warm,  administration  of,  advantages,  Anaesth.  3 

,  apparatus  for,  described,  Anaesth.  5 

used  in  operation  for  rhinophyma,  Laryng.  79 

Anaesthetics,  general,  during  lumbar  puncture  in  cerebrospinal  meningitis,  Tberap.  10,  11, 

18,  23 

,  induction  of  sleep  through,  Tberap.  IS 

,  influence  of,  on  temperature  of  body  (M.  S.  Pembrey  and  F.  E.  Shipway),  Anaesth.  1 

,  loss  of  reaction  to  external  cold  by  those  under,  Anaesth.  3 

"  Anaglypborum  Florentis"  of  Nicholas  de  Dacia,  1456  (plague  tractate),  Hist.  194 
Anasarca,  in  trench  nephritis,  rare,  Med.  and  Tberap.  xiv 
Anatomical  reconstruction  by  law  not  always  possible,  Odont.  55 
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Anatomists,  early,  qualities  of,  Hist.  125 

Anderson,  H.  Graeme,  R.N. — Discussion  on  case  of  gumma  of  rectum  simulating  carcinoma. 

Proct.  29 

,  discussion  on  rectal  wounds  in  present  war,  Proct.  25 

Andrewes,    F.    \Y.,    F.R.S. — Note   on    the  bacteriological  examination   of   eleven  cases  of 

cerebrospinal  fever  treated  in  St.  Bartholomew's  Hospital  duriDg  the  first  three  months 

of  the  year  1916,  Path.  1 

,  discussion  on  trench  nephritis,  Med.  and  Therap.  xvii 

Andrews,  discovery  by,  of  protoplasmic  strings  of  Tomes's  processes  in  enamel,  Odoi 
Andrews,   H.    Russell. — Bilateral   papillary   growths   of    the  Fallopian    tubes,    Obst.   Gl  ; 

Report  of  Pathology  Committee,  Obst.  63 

,  discussion  on  paravaginal  soft  fibroma,  Obst.  97 

,  three  cases  of  hematoma  of  the  abdominal  wall,  Obst.  98 

Aneurysm,  gas  gangrene  following,  R.S.M.  Lect.  136.  137 

of  cavernous  sinus,  case  (J.  Herbert  Fisher),  Ophth.  25 

Angeio-fibroma  of  nasopharynx,  general  structure  of,  Laryng.  25 

,  histology  of ;  important  bearing  of,  on  operative  procedure^  (I.  Moore),  Laryng.  25 

,  investing  membrane,  Laryng.  28 

,  removal  by  snare,  Laryng.  33 

,  death  following,  Laryng.  32 

,  haemorrhage  during,  Laryng.  31,  32 

following,  control  of,  Laryng.  33 

,  methods,  Laryng.  30-34 

of  approach  for,  Laryng.  30,  32,  33 

,  splitting  soft  palate  in,  Laryng.  32,  33 

,  tying  external  carotid  artery  before,  Laryng.  31,  32 

,  seat  of  origin,  Laryng.  26 

,  vascular  supply,  Laryng.  28,  32 

ADgio-keratoma,  case  of  (\V.  K.  Sibley),  Derm.  12 

■,  treatment  by  electrolysis,  Derm.  13 

Angel  of  Mons,  vision  of,  Psych.  25,  26 
Angina,  Vincent's,  diphtheroid,  Med.  53 

,  first  description  of,  Med.  52 

,  modes  of  infection  with,  Med.  52 

,  rarity  of,  Med.  52 

,  ulceromembranous,  Med.  53 

,  see  also  Stomatitis  and  gingivitis,  ulcero-membranous 

Animal  experiments  in  trench  nephritis,  Med.  and  Therap.  xiii,  xxviii.  xxxii,  xxxiii 

life,  supposed  malign  influence  of  menstruation  upon,  Hist.  53 

Ankle-joint,  passive  flexion  by  manipulation,  Surg.  37 

Ansell's  tables  of  mortality  in  friendly  societies  (1823-27),  compared  with  mortality  rate  of 

Army  (1817-21),  Hist.  93 
Antero-lateral  tract   (right)  of  cord,  division  of,  for  relief  of  pain   in  tabetic  crises   ii: 

Souttar),  Neur.  38 
Anti-BacUiu-,  perfringens  and  anti-.Bad/^s  cedematiens,  sera,  results  of    administration  in 

gas  gangrene,  R.S.M.  Lect.  140,  141 
Antibody  and  antigen,  cause  of  union  between  in  side-chain  theory,  Perm.  Ill 
Anticathode,  heating  of,  in  use  of  Coolidge  tube,  Electr.  135 
Antidiabetic  diet,  persistence  of  sugar  in  urine  while  under,  Therap 
Antigangrene  vaccine  in  wound  infections,  R.S.M.  Lect.  53  (footnote) 
Antigen  as  reagent  in  compluetic  reaction  (Wassermann)  in  amentia, 
particles  in  Wassermann   reaction,  adsorption  by  syphilitic  lipoid  globulin   molec 

Derm.  108 

and  antibody,  cause  of  union  between  in  side  chain  theory,  Derm.  Ill 

Antimony  sulphide,  microscopical  characters,  Path.  58 
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Antisepsis  vaccine  in  wound  infections,  R.S.M.  Lect.  52  (footnote),  53,  54 
Antiseptic  fluid,  destruction  of  microbes  in  pus  diluted  with,  R.S.M.  Lect.  32 

lotions,  application  in  early  stages  of  wouud  infections  dangerous,  Path.  22 

,  solutions,  irrigation  with  as  preventive  against  gas  gangrene,  R.S.M.  Lect.  138 

Antiseptics,  application  to  skin  surface  in  neighbourhood  of  wound,  effects,  R.S.M.  Lect.  35 

,  bactericidal  efficacy  in  albuminous  fluids  required,  R.S.M.  Lect.  27,  28 

,  coagulation  by,  of  albuminous  substances  on  surface  of  wound,  R.S.M.  Lect.  35 

,  dilution  with  physiological  saline  solution,  Path.  11 

,  effect  on  emigration  of  leucocytes,  Path.  14 

,  effects  of  upon  bacteria  in  films  of  pus,  Path.  17 

in  pus,  table  showing,  Path.  16 

growth  of  bacteria  in  pus,  table  showing,  Path.  19 

in  dysentery,  R.S.M.  Lect.  93 

in  treatment  of  wound  infections,  R.S.M.  Lect.  27 

,  favourable  results,  probable  cause  of,  R.S.M.  Lect.  34 

,  utility  doubtful,  R.S.M.  Lect.  34 

,  when  only  admissible,  R.S.M.  Lect.  59 

of  wounds,  Path.  15 

introduced   into  wound  in  form  of    viscid  or  semisolid  excipients,   disastrous  results, 

R.S.M.  Lect.  34 

,  laboratory  experiments  with,  R.S.M.  Lect.  27 

,  limitations  in  use  of,  Path.  20 

,  microbes  on  surface  of  wounds  alone  destroyed  by,  R.S.M.  Lect.  32 

,  penetrative  power  in  wounds  discussed,  R.S.M.  Lect.  29,  30 

specifically  bacteriotropic  in  wound  infections,  R.S.M.  35 

,  sterilization  of  pus  by,  almost  impossible,  R.S.M.  Lect.  32 

Antisyphilitic  treatment  in  case  of  rapidly  growing  epithelioma  of  palate,  Laryng.  S9 

of  ulceration  of  soft  palate,  successful,  Child.  79 

Antitryptic  power  of  serum  in  wound  infections,  data  furnished  by,  R.S.M.  Lect.  15 

increased  in  the  wounded,  R.S.M.  Lect.  16 

Antityphoid  inoculation,  Med.  12 

in  British  Army,  Med.  12 

preceding  inoculation  for  paratyphoid  fever,  Med.  23 

,  typhoid  fever  after,  Med.  12,  13 

,  proof  of.  Med.  30 

Antrum  (maxillary),  suppuration  of,  associated  with  uncommon  conditions  (W.  Jobson  Hcrne), 

Laryng.  110 

■ ,  right,  gunshot  wound  of  face  involving,  Laryng.  110 

,  nasopharyngeal    polypus   (choanal    polypus)    originating    in   (Irwin    Moore), 

Laryng.  15 
Anus,  actinomycosis  of,  Derm.  49 
Anxiety,  definition  of,  Neur.  18 

neurosis,  following  shell  shock,  Psych,  and  Neur.  vi 

,  hysterical  mutism  kept  up  by,  Psych,  and  Neur.  xx 

Anzac,  medical  society  formed  at,  for  discussing  prevalent  diseases  on  Gallipoli  Peninsula, 

R.S.M.  Lect.  Ill 

,  wells  made  at,  by  troops,  R.S.M.  Lect.  109 

Aorta,  arch  of,  displacement  (R.  Morton),  Electr.  96 

,  X-ray  appearances  in,  Electr.  97 

Apes,  canine  teeth  in,  compared  with  those  in  man,  Odont.  54 

Apex-beat,  change  of  position  of,  not  diagnostic  of  irritable  heart,  Therap.  44 

Aphonia  in  soldier,  case  (J.  Coubro  Potter),  Laryng.  90 

following  cold  contracted  at  front,  case,  Laryng.  Ill 

,  (?)  nervous  or  functional,  case  (L.  H.  Pegler),  Laryng.  118 

and  hysterical  mutism,  relationship  between,  Psych,  and  Neur.  xix 
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Aphonia,  paralysis  of  right  arm  and  leg  following  rifle  bullet  in  left  parietal   region,  case, 
Neur.  68 

,  "  functional,"  as  premonitory  sign  of  pulmonary  tuberculosis,  Larvng.  84,  91 

examination  of  nasal  accessory  sinuses  in,  Larvng.  91 

,  in  soldiers  from  the  Front,  treatment  of  (Sir  William  Milligan),  Laryng.  83 

,  treatment  by  drugs,  Laryng.  83,  85 

by  hypnotism  and  suggestion,  Laryng.  85 

■ — by  re-education  of  voice,  Laryng.  84 

by  violent  methods  condemned,  Laryng.  83,  84 

Aplopappus  baylahnen,  use  in. dysentery,  R.S.M.  Lect.  87 

Appendicitis,  hgemorrhagic,  acute,  from  effusion  of  blood  into  tissue,  Path.  47 

,  ingestion  of  silica  not  followed  by,  Path.  -28,  29 

,  possibility  of  occurrence  from  ingestion  of  cerebos  salt,  Path.  30 

of  dentifrices  and  tooth  powders,  Path.  29 

rare  among  gold-miners,  Path.  29 

,  traumatic  causation  of  (S.  G.  Shattock),  Path.  23-88 

Appendicostomy  in  acute  dysentery,  R.S.M.  Lect.  86 

Appendix  vermiformis,  calculi  in,  Path.  81-88 

,  concretions  in,  Path.  59-88 

,  fracture  of,  Path.  84 

,  multiplicity  and  articulation,  Path.  82 

,  sole  contents  of  common  form  of,  Path.  75 

,  with  nuclei,  Path.  85 

,  excised,  containing  calculi,  Path.  81 

,  foreign  bodies  in,  Path.  04 

— ■ ,  gangrene  or  abscess  of,  in  paratyphoid  fever  B,  Med.  5,  6 

,  iron  carried  from  lumen  into  wall,  states  in  which  deposited,  Path.  45 

,  mucosa  of,  pigmentation,  Path.  43 

,  histological  findings,  Path.  43 

,  musculature  of,  sphincteric  properties,  Electr.  10 

,  perforated,    ferric    oxide    taken    from    adventitious    sac   round,    specimen    from 

Hunterian  collection  showing,  Path.  45 

,  foreign  body  passing  out  from,  Path.  66 

,  pigment  in,' whence  derived,  Path.  47 

,  pigmentation  of,  exclusion  of  inorganic  sources,  Path.  55,  56 

,  nature  discussed,  Path.  47 

,  pigmented,  chemical  examination  of  sections,  Path.  43-48 

Arabic,  knowledge  of,  possessed  by  Lancelot  Browne,  Hist.  12,  13 

Arachnitis,   cerebrospinal,   epidemic  of   cerebrospinal  meningitis  occurring   under  name  of, 

Therap.  26 
Aratus,  line  from  poem  of,  far-reaching  effect,  Hist.  10,  11 

,  "  Phaenomena  "  of,  editions  in  Library  of  Royal  College  of  Physicians,  London,  Hist.  11 

Archfeus,  doctrine  of,  Hist.  4,  5 

.  advocacy  by  Paracelsus  and  van  Helmont,  Hist.  4,  5 

Area  striata,  destruction  of  upper  portion  on  one  side,  result,  Ophth.  58 

,  distribution  of,  Ophth.  58,  59 

,  position  of  optic  radiations  in  regard  to,  Ophth.  60,  61 

,  relations  of,  shown  by  horizontal  section  through  skull,  Ophth.  62 

,  visual  area  coincident  with,  Ophth.  58 

Aristotle,  doctrines  of,  infallibility  questioned  by  Paracelsus  and  van  Helmont,  Mist.  7 

,  still  unquestioned,  Hist.  7,  8 

,  frequent  quotation  by  Harvey,  Hist.  12 

Arm  and  leg  (right),  paralysis  of,  with  aphasia,   following  rifle  bullet  wound  in  left  parietal 

region,  Neur.   68 
,  horny  growth  on  (W.  K.  Sibley),  Derm.  15 
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Arm,  paralysis  of,  in  herpes  zoster  of  neck,  arm  and  thorax  (F.  Parkes  Weber),  Derm.  16 
,  skin  of ;  general  carcinomatous  infiltration  of  (cancer  en  cuirasse)  apparently  resulting 

from  X-ray  burn  during  treatment  of  indolent  breast  scirrhus  (E.  G.  Graham  Little), 

Derm.  74 
Arms  and  hands,  feet  and  legs,  nodular  necrotic  cutaneous  tuberculides  of,  in  acute  lupus 

erythematosus  (Alfred  Eddowes),  Derm.  94 
Army,  active  service  in,  time  to  elapse  after  recovery  from  cerebrospinal  meningitis  before 

resumption  of,  Therap.  26 

,  British,  antityphoid  inoculation  in,  Med.  12 

,  deaths  of  killed  now  outnumber  those  from  disease,  Hist.  92 

,  dental  work  in,  reforms  in  organization  of,  suggested,  Odont.  2 

,  diseases  prevalent  in  campaigns  of  1742-45,  Hist.  9S,  99 

,  heart  conditions  prevailing  in,  Committee  of  Inquiry  on  (1864-68),  findings  and 

recommendations  of,  Therap.  37 

,  ill-fate  in  Walcheren  Expedition  (1809),  main  cause,  Hist.  94 

,  in  France,  cases  of  undetermined  fever  of  transitory  type  among,  Med.  20 

,  paratyphoid  fever  A  and  B  among,  respective  proportions,  Med.  18 

,  mean  annual  strength,  mean  annual  deaths,  and  mean  annual  mortality  while 

quartered  at  various  stations  (1817-21),  Hist.  97 

,  mortality  at  Gibraltar  (1817-21),  Hist.  94,  96,  97 

at  Sierra  Leone  (1817-21),  Hist.  95 

from  actuarial  point  of  view,  Hist.  90 

from  admission  to  military  hospitals  100  years  ago,  Hist.  92,  93 

from  disease  100  years  ago,  causes  of,  Hist.  92 

in  Canada  (1817-21),  Hist.  94,  96,  97 

in  West  Africa  (1817-21),  Hist.  95,  96,  97 

per  1,000  at  different  periods  (1817-21,  1876-85,  1907-11),  Hist.  96 

mortality-rate  (1816-36),  Hist.  89,  90 

in  (1817-21)  (A.  Chaplin),  Hist.  89 

compared  with  Ansell's  tables  of  mortality  in  friendly  societies  (1823-27), 

Hist.  93 

,  deaths  from  disease  only  included,  Hist.  90 

,  documents  consulted,  Hist.  91 

,  in  present  War  (to  July,  1915)  from  deaths  on  field,  Hist.  92 

,  treatment  of  teeth  in,  Odont.  1 

,  unsuitable  dress  and  accoutrements  a  hundred  years  ago,  Hist.  98 

cresol  in  sterilization  of  ablution  water  against  bilharzia  infection,  R.S.M.  Lect.  167 

,  Indian,  British  troops  in,  mortality  (1817-21),  Hist.  95 

,  medical  examinations  and  re-examinations  for,  guide  for  making,  Surg.  50 

,  service  in,  classification  of  men  for,  according  to  health,  Surg.  51 

,  invaliding  out  of,  after  cerebrospinal  meningitis,  Therap.  26 

Medical  Service,  services  composing,  R.S.M.  Lect.  60 

officers,  rarity  of  trench  nephritis  among,  Med.  and  Therap.  vi,  xxxix 

Arsacetin,  arsenic  pentavalent  in,  Derm.  116 
Arsenic,  action  as  catalyst,  Derm.  114 

in  treatment  of  dermatitis  herpetiformis,  Derm.  79,  80,  214 

of  ulcero-membranous  stomatitis  and  gingivitis,   Med.  55  ;    see  also  Ipecacuanha 

and  arsenic 

pentavalent  in  atoxyl  and  arsacetin,  Derm.  116 

,  persistence  in  tissues  after  intramuscular  injection  of  salvarsan,  Derm.  136 

,  powerfully  organotropic,  Derm.  136 

,  prolonged  administration,  gravity  of,  Derm.  174 

,  receptors  other  than,  Derm.  Ill 

,  toxic  action  of,  Derm.  134 

,  trivalent  in  salvarsan,  Derm.  116 
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Arsenical  intoxication,  result  of,  ten  months  after  one  injection  of  novarsenobenzol  (Billon), 

(H.  Spence),  Derm.  6 

,  skin  diseases  resulting  from,  Derm.  8,  9 

,  susceptibility  to,  Derm.  8 

Arteries,    cerebral,  middle  and  posterior,  area  of  most  common  distribution   of,  Ophth.  87, 

88,  89 

,  lesions  of  xanthoma  tuberosum  involving,  Derm.  211 

,  sulphur  in,  percentage  content,  Derm.  136 

,  vital  spirits  in,  Galenical  doctrine  as  to,  Hist.  7 

Artery  (carotid),  tying  before  removal  of  angeio-fibroma  of  nasopharynx,  Larvng.  31,  32,  34 
,  hyaloid,  central,  persistence  with  congenital  development  of  fibrous  tissue  behind  lens, 

mistaken  for  glioma,  Ophth.  12 

,  retinal,  central,  obstruction  followed  by  coagulation  necrosis,  Ophth.  35 

Artesian  wells  in  London  basin,  depth  to  which  sunk,  Bain.  37,  38 

Arthritis,  rheumatoid,  treatment  by  Simpson  light,  Electr.  72 

Arvtieno-epiglottic  fold  and  ventricular  region  of  left  side  of  larynx,  malignant  disease  (?)  of 

(I.  Moore),  Larvng.  39 
Arytenoids,  epiglottis,  and  uvula,  thickening  of,  with  passive   cedema    in   association   with 

plumbism  and  pyorrhoea  (W.  Jobson  Home),  Laryng.  72 
Ascites  due  to  chronic  perisplenitis,  Clin.  3 
,  presence    of,  in  unilateral    solid  adenoma  of    ovary,  faint    adhesions    to   bowel,  case, 

Obst.  75 
Askew,  Anthony,  M.D.,  P.R.S.,  biographical  notes  of,  Hist.  23,  24 

,  library  of  (H.  Barnes),  Hist.  23 

,  how  collected,  Hist.  23 

Aspergillus  fumigatus,  colony  and  microscopic  slide  of,  in  case  of  otomycosis  (H.  L.  Whale), 

Otol.  1 

.  infection  with,  due  to  pigeons,  Otol.  2 

malignus,  Otol.  2 

niger,  Otol.  2 

,  otomycosis  due  to  infection  with,  geographical  distribution,  Otol.  2 

Asphyxia  reticularis  (Unna),  case  of  (Dudley  Corbett),  Derm.  152 

Astasia-abastia  following  shell-shock,  Psych,  and  Neur.  xxiii,  xxiv 

Asterolepsis,  teeth  of,  diminution  of  pulp  in,  Odont.  38 

Asthall,  Hist.  82  (footnote) 

Asthma  and  nasal  polypi,  results  obtained  by  use  of  Simpson  light  in  case  of,  Laryng.  23 

,  treatment  by  Simpson  light,  Electr.  G4 

Astigmatism,  effects  of,  Neur.  9 

Astrology  in  connexion  with  onset  of  plague,  Hist.  1G3,  169,  188,  192,  193,  197 

Ataxia  in  child,  case  (F.  E.  Batten).  Neur.  63 

Ataxy,  locomotor,  mechanism  of,  Neur.  12 

,  rarity  among  women,  Neur.  6 

Athletes,  young,  irritable  heart  in,  Therap.  44 

Athletic  effort,  severe,  follo*wed  by  visceroptosis,  Electr.  20 

Atoxyl.  arsenic  pentavalent  in,  Derm.  110 

Atrocities,  actual,  as  well  as  rumours  of,  produced  by  sadistic  complexes,  Psych.  22 

,  rumours  of,  Psych.  19,  21,  25 

,  fascination  for,  Psych.  19 

,  in  present  War,  Psych.  21 

Atropine,  administration  in  superficial  linear  keratitis,  Ophth.  40,  52 
Attestation  no  guarantee  of  accuracy,  Psych.  3,  4 

Attic  suppuration,  healed,  of  unusual  type  in  fractured  skull,  case  (E.  D.  D.  IXr. 
Auerbach's  plexus,  Electr.  12,  18,  21 

,  aggregations  of,  Bain.  25 

,  structural  changes  in,  effects,  Bain.  23 
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Auerbach's  plexus,  structural  changes  in,  how  produced,  Bain.  23 

Aufrecht's  method  of  estimating  amount  of  albumin  in  urine,  Med.  and  Therap.  xxi 

Aura,  epileptic,  eye  symptoms  in,  Neur.  17,  18 

Auricle,  drooping  of,  after  radical  mastoid  operation,  contrivance  to  avoid,  Otol.  20 

,  right,  sudden  partial  failure  in  irritable  heart  of  soldiers,  Therap.  44 

Australian  tribes,  practice  among,  at  first  menstruation,  Hist.  66 

troops,  severity  of  amoebic  dysentery  among,  R.S.M.  Lect.  80 

Autognosis   in  treatment  of  delusions   and   hallucinations   of   hearing,   Psych,    and  Neur. 

xxviii,  xxix 
Auto-inoculation,  blood  changes  induced  in  wounded  by,  R.S.M.  Lect.  14 
Awre.  urban  district  of,  death-rates  of,  Epid.  5 
Axilla,  broken  rifle-ball  in,  X-ray  appearance,  Electr.  94 
Azygos  vein,  valve  at  opening  into  vena  cava,  discovery  of,  Hist.  7,  8 


Bacillary   invasion  following  amoebic  invasion  of   intestinal  mucosa   in  dysentery,  R.S.M. 

Lect.  82 
Bacille  de  Vcedeme  gaseux  malin,  R.S.M.  Lect.  129  (and  footnote) 
Bacilli,  coliform,  vaccines  from,  successful  use  of,  Derm.  60 

,  fusiform,  and  spirochaetae,  associated,  see  Vincent's  organisms 

,  gas-producing  emphysema  of  septic  wounds,  commonest  manifestation  of,  Obst.  87 

Bacillus  in  gas  gaugrene,  cause  of  toxic  form,  R.S.M.  Lect.  129 

of  malignant  cedema,  see  Vibrion  septique 

aerogenes  capsulatus,  effect  on  antitryptic  power  of  serum,  R.S.M.  Lect.  8  (footnote) 

,  imperfect  saprophyte,  R.S.M.  Lect.  9 

,  pneumo-peritoneum  probably  induced  by,  release  of  gas,  recovery  (John  D. 

Malcolm),  Obst.  85 

,  vaccine  in  wound  infections,  R.S.M.  Lect.  52  ;  see  also  Antigangrene  vaccine 

,  see  also  Bacillus  per fringens 

alkaligenes  fcecalis,  discovery  in  blood  and  faeces,  Med.  29 

,  growth  encouraged  by  brilliant  green  method,  Med.  30 

coli,  rays  destroying,  Laryng.  24 

,  source  of  infection  iu  acute  hepatic  toxsemia,  complicating  labour  and  pregnancy, 

Obst.  115,  118,  119,  120,  121,  122,  127,  128 

,  diphtheroid,  wisp-shaped,  imperfect  saprophyte,  R.S.M.  Lect.  9 

fallax,  characters,  R.S.M.  Lect.  127,  128 

in  gas  gangrene,  R.S.M.  Lect.  126,  128 

,  why  so  called,  R.S.M.  Lect.  128 

cedematiens  in  gas  gangrene,  associated  with  other  orgauisms,  R.S.M.  Lect.  128 

colonies  of,  different  aspects  in  deep  agar,  R.S.M.  Lect.  131, 132 

in  gas  gangrene,  R.S.M.  Lect.  127,  128 

,  vibrion  septique,  and  Bacillus  fallax,  combined  toxins  of,  in  gas  gangrene,  R.S.M. 

Lect.  130,  131 

paratyplwsus,  isolation  of,  Med.  29 

perfringens  in  gas  gangrene,  R.S.M.  Lect.  122,  123,  124 

,  associated  with  "cceur  jaune,"  R.S.M.  Lect.  122,  123 

with  ordinary  agents  of  suppuration,  R.S.M.  Lect.  124 

rarely  solely  present,  R.S.M.  Lect.  122 

,  inoculation   into   guinea-pig  producing   classical  form  of   gas   gangrene,  R.S.M. 

Lect.  134 

proteus,  effect  on  antitryptic  power  of  serum,  R.S.M.  Lect.  8  (footnote) 

,  imperfect  serophyte,  R.S.M.  Lect.  9 

pyocyaneus,  imperfect  saprophyte,  R.S.M.  Lect.  9 

in  septic  ulcerations,  Derm.  4 

sporogenes,  confusion  with  vibrion  septique,  R.S.M.  Lect.  127 
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Bacillus  typhosus,  agglutination  of,  Med.  11,  1!,  ^ 

,  absence  of,  Med.  29 

,  isolation  from  stools  and  urine  in  detection  of  carriers,  methods  for.  Med,  15 

,  rays  not  destroying,  Laryng.  24 

Bacon-curing,  prejudice  against  menstruous  women  taking  part  in,  Hist.  Go 
Bacteria,  'growth  in  pus,  effects  of  antiseptics  on,  table  showing,  Path.  19 

in  films  of  pus,  effects  of  antiseptics  on,  table  showing,  Path.  17 

in  pus,  effects  of  antiseptics  on,  table  showing.  Path.  16 

,  ingestion  by  leucocytes  in  wound  infections.  Path.  21 

Bacterial  diseases,  lipoid  globulin  molecules  in  serum  of  protozoal  diseases,  larger  and  p<  - 

greater  adsorptive  capacities  than  those  in  serum  of,  Derm.  115 

affections,  superficial,  benefited  by  actinic  rays,  Electr.  68 

infections,  action  of  toxins  in  body  produced  by.  Therap.  30 

organisms,  sand  blown  from  south  in  Egypt  by  "  Khamseen  "  winds,  heavily  infected 

with,  Epid.  37 

products,  absorption  of,  resulting  in  intestinal  stasis,  Electr.  9 

suspensions,  effect  on  emigration  of  leucocytes,  Path.  14 

Bactericidal  agent,  failure  of  salvarsan  to  act  as,  Derm.  117,  118 

efficacy  of  antiseptics  in  albuminous  fluids  required,  R.S.M.  Lect.  27.  28 

Bacteriological  laboratories  in  hospitals  of  Alexandria,  R.S.M.  Lect.  102 

laboratory  on  Gallipoli  Peninsula  at  Cape  Helles,  R.S.M.  Lect.  107,  108 

Badgerow,  G.  W. — Case  of  ulceration  of  pharynx,  Laryng.  57 

,  tumour  of  palate,  Laryng.  4,  5 

Baer,  epidemic  of  influenzal  paratyphoid  in  soldiers,  Med.  36 

Bagshot  beds,  influence  of,  upon  prevalence  of  phthisis.  Bain.  12,  14.  IS,  19 

sand,  capping  high  areas  of  London  clay,  Bain.  37 

Bahimas,  superstitions  connected  with  milk-supply  and  menstruation  among,  Epid.  "<2 
Bailey,  Fred.,  Major  R.A.M.C. — Discussion  on  use  of  condensers  in  diagnosis,  prognosis, 

and  treatment  of  nerve  lesions,  Surg.  14 
Baines,  Sir  Thomas,  and  Sir  John  Finch,  biographical  notes  ou  (T.  A.  Malloch),  Hist.  155 
Balantidia-like  infusorian  found  in  sand,  characters,  Epid.  43 

Baldwin,  Aslett. — Case  of  gumma  of  the  rectum  simulating  carcinoma,  Surg.  29 
Baldwin,  H. — Discussion  on  comparative  studies  in  calcification,  Odont.  31 

,  discussion  on  structure  and  arrangement  of  enamel  prisms,  Odont.  138 

on  war  injuries  of  the  jaw  and  face,  Odont.  63 

,  Inaugural  Presidential  Address,  Odontological  Section,  Odont.  1 

Balfour,  Assistant-Surgeon,  and  Tulloch,  Colonel,  rate  of  mortality  in  British  Army  (1816-36), 

Hist.  89,  90 
Ballance,  C.  A.,  M.V.O.,  method  of  skin-grafting  in  mastoid  operations,  Otol.  8,  9,  21 
Balmain,  large  dosage  of  ipecacuanha  in  treatment  of  dysentery,  R.S.M.  Lect.  75 
Baly,  C.  F.  Peyton. — Discussion  on  war  injuries  of  jaw  and  face,  Odont.  114 
Bandages  employed  for  irrigation  of  wound  surfaces,  obstruction  of,  R.S.M.  Lect.  64 
— .  obstruction  of,  method  of  prevention  demonstrated,  R.S.M.  Lect. 

64,  65 
.  with  therapeutic  solutions,  and  drainage  of  wounds,  R.S.M.  Lect. 

56,  63 

,  multiple  loop  method  of  packing,  R.S.M.  Lect.  67,  68 

Bankart,  A.  S.  Blundell.  — Case  of  hypertrophy  of  the  right  side  of  the  face,  right  half  of 

the  tongue,  left  upper  extremity,  and  right  lower  extremity— hemi-hyp;rtrophy  (?), 

Child.  77 

,  Case  of  (?)  myositis,  Child.  6 

,  discussion  on  dyspituitarism  in  girl,  aged  15  years,  Child.  26 

Banks-Davis,  H.  J. — Discussion  on  audible  tinnitus  in  bjy,  Otol.  26 

,  discussion  on  case  for  diagnosis,  Laryng.  46 

of  aphonia  in  soldier,  Laryng.  90 
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Banks-Davis,  H.  J.—  Diseussion  on  case  of  ulceration  of  pharynx,  Laryng.  58 

,  discussion  on  otogenic  facial  paralysis,  Otol.  41 

on  total  occlusion  of  right  external  auditory  meatus,  Otol.  6 

on  treatment  of  gunshot  injuries  of  larynx  where  "webbing"  has  taken  place 

Laryng.  86 

on  tracheitis  sicca  in  boy,  Laryng.  53 

on  tuberculous  (?)  septic  (?)  meningitis  following  chronic  suppurative  otitis  media, 

Otol.  33 

on  unilateral  (left)  paralysis  of  soft  palate  and  larynx,  Laryng.  3S 

Babber,  H.  W.— Case  for  diagnosis,  Derm.  14 

,  case  of  lichenoid  and  nodular  tuberculide,  Derm.  16 

Barbers,  Company  of,  incorporation  of  Guild  of  Surgeons  with,  Hist.  74 

and  Surgeons,  Company  of,  grace  cup  presented  to,  by  Henry  VIII,  Hist.  75 

Barcelona,  outbreak  of  plague  in  (140S),  Hist.  189 

Barclay,  A.  E.,  Captain  R.A.M.C. — Discussion  on  certain  X-ray  signs  of  intestinal  stasis, 
Electr.  21 

.  preliminary  note  on  a  new  method  of  bullet  extraction,  Electr.  75-91 

Bardsley,  treatment  of  dysentery  by  emetine  first  recommended  by,  R.S.M.  Lect.  77 
Bardwell,  Thomas  (d.  1780  ?),  portrait  painter,  Hist.  104,  105 
Barington,  Great  and  Little,  Hist.  82  (footnote) 

Barnes.  Henry. — Note  on  an  autograph  letter  describing  inoculation  of  small-pox  in  Carlisle 
in  1755,  Hist.  21 

,  on  Anthony  Askew,  M.D.,  F.R.S..  and  his  library,  Hist.  23 

Barrett,   Lady. — Case  of  primary  epithelioma  in  tuberculous  tubes,  Obst.  63  ;   Report  of 

Pathology  Committee,  Obst.  6S 
Bartels,  see  Ploss  and  Bartels 

Barton,  E.  A.,  and  Spencer  H.  R. — A  speculum-camera,  Obst.  17 

Barton,  G.  A.  H. — Discussion  on  influence  of  anaesthetics  on  temperature  of  body,  Au&esth.  6 
Barziza,  Cristoforo,  of  Bergamo,  biographical  note  on,  Hist.  197 

,  plague  tractate  of,  about  1435,  Hist.  197 

Basilisk,  superstition  as  to,  Hist.  128 

Bassett-Smith,  Fleet-Surgeon  P.  W.,  R.X. — Discussion  on  paratyphoid  fever,  Med.  21 

Bast  fibre  in  vermiform  appendix,  Path.  66 

Bastian,  H.  C,  F.R.S.,  case  of  word-blindness,  quoted.  Child.  11 

,  on  aphonia  and  mutism,  quoted,  Psych,  and  Xeur.  xix 

,  on  hysterical  mutism,  quoted,  Psych,  and  Xeur.  xviii 

Baths,  avoidance  of,  in  times  of  plague,  Hist.  181,  190 

,  Marat's  skin  disease  relieved  by,  Hist.  119,  120 

,  mineralized,  in  treatment  of  convalescent  soldiers,  Surg.  63 

and  douches  in  treatment  of  convalescent  soldiers,  Surg.  36,  37 

of  gastro-intestinal  stasis,  Bain.  26 

,  care  needed  in  application,  Bain.  26,  27 

,  see  also  Eau  courante  bath  ;  Whirlpool  baths 

Bathurst,  L.  W.  —  Discussion  on  Simpson  light,  Electr.  73 
Batten.  F.  E. — Case  of  ataxia  in  a  child,  Xeur.  63 

,  cases  of  muscular  atrophy,  Xeur.  62 

,  paraplegia  following  cerebrospinal  meningitis  ;  laminectomy,  Xeur.  63 

,  two  cases  of  post-central  injury  of  cortex,  shown  for  the  purpose  of  eliciting  evidence 

on — (i)  the  appreciation  of  vibration,  (ii)  recovery,   (iii)  segmental  representation  on 

the  cortex,  Xeur.  67 
and   Mayou,    M.    S.,    pathological   appearances   in    family  cerebral   degeneration   with 

macular  change,  quoted,  Ophth.  30 
Batten,  G.  B. — Discussion  on  new  commutator  attachment  for  rectifying  current  supplied 

to  X-ray  tube,  Electr.  59 
,  discussion  on  reaction  testing  of  muscles,  Electr.  38 
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Battle,  W.  H.,  foreign  bodies  in  appendix  preserved  by.  Path.  G4 

,  discovery  of  pigmentation  of  appendicular  mucosa  by,  Path.  43 

Bayliss,  YV.  M.,  F.R.S. — Discussion  on  rationale  and  practice  of  chemotherapy.  Derm.  134 
Bayonet  wound  followed  by   laryngeal   stenosis,   treated  by  intubation    (E.   D.   D.  Da 

Laryng.  101 
Bazin's  disease,  posture  best  suited  for  healing,  Derm.  39 
Beddoes,  T.  P. — Discussion  on  so-called  idiopathic  multiple  pigment  sarcoma  of  Kaposi, 

Derm.  63 
Beef,  four  inches  of,  comparison  of  effects  of  filtered  and  unfiltered  rays  through,  with  fixed 
and  rotating  tubes,  Electr.  131 

,  penetration  of  filtered  and  unfiltered  rays  through,  with  use  of  Coolidge  tube, 

Electr.  124,  126,  127 

,  radiations  through,  with  rotating  tube,  rays  unfiltered  ;  and  filtered  through 

3  mm.  aluminium,  Electr,  124,  129 

and  air,  comparative  results  of  filtered  and  unfiltered  rays  through,  from  fixed  tube, 

Electr.  130 

radiations,   filtered   and   unfiltered   passed   through,    from    rotating  tube,    results 

obtained,  Electr.   132 
Behnke  method  of  treatment  of  stammering,  Psych,  and  Neur.  xxxvii,  xxxviii 
Belfast,  epidemic  cerebrospinal  meningitis  at,  (1907),  Therap.  5,  6 
Beliaew,  case  of  influenzal  paratyphoid,  Med.  36 

Bell,  Sir  Charles,  effect  of  powerful  emotions  on  respiration,  quoted,  Psych,  and  Neur.  xix 
Bellini,  portrait  of  (hitherto  unpublished)  (C.  G.  Cumston),  Hist.  47,  48 
Benedict,  hypothesis  as  to  production  of  optic  neuritis,  Neur.  16 
Bengal  Obituary  (The),  Hist.  95 
Bennett,  F.  J.— Discussion  on  comparative  studies  in  calcification,  Odont.  32 

,  discussion  on  war  injuries  of  jaw  and  face,  Odont.  113 

Bennett,  H.  Selfe.— Joshua  Ward,  1685-1761,  Hist.  100 

Bennett,   Norman. — Association  between  lamellar  cataract  and  hypoplastic   teeth,  quoted, 
Child.  89 

,  discussion  on  war  injuries  of  jaw  and  face,  Odont.  106 

Bentbam,  Jeremy,  supposed  perjuries  and  danger  of  suggestive  questions,  quoted,  Psych.  5 
Bergonie,  Professor,  X-ray  and  electro-therapeutic  work  of,  Electr.  39,  40 

,  mechanical  substitute  for  massage  devised  by,  Electr.  43,  44 

Bergonie  apparatus  in  treatment  of  convalescent  soldiers,  Surg.  68 

vibrator  in  radiographic  department,  King  George  Military  Hospital,  Electr.  52,  54 

Beri-beri  at  Mudros,  B..S.M.  Lect.  117 

Bermuda,  mortality  of  British  Army  in  (1817-21),  Hist.  96 

Bernheim,  E.,  estimation  of  evidence,  quoted,  Psych.  2 

,  part  played  by  phantasy  in  production  of  testimony,  quoted,  Psych.  6 

Besson,  Professor,  contrivances  for  mechanotherapy  in  French  military  hospitals,  Electr.  45 

Bethazaar,  supposed  infallibility  as  a  remedy,  Hist.  168 

Bezoar,  definition  of  term,  Path.  78 

Bezoars  not  observed  in  human  subject,  Path.  55 

of  ellagic  acid  deeply  pigmented,  Path.  53,  54 

,  see  also  Elephant  bezoar,  Rhinoceros  bezoars 

Bibliographies  and  references  : — 

Calcification,  studies  in,  Odont.  31 

Cataract  (double)  in  a  dog,  Ophth.  56 

Compluetic  reaction  in  amentia,  Psych.  62 

Diabetes  mellitus,  treatment  of,  Therap.  90 

Ectopic  pregnancy,  probably  primary  abdominal,  Obst.  115 

Enamel  prisms,  Odont.  138 

Folk  cures  by  constriction  and  rings,  Hist.  154 

Gas  gangrene,  bacteriological  and  experimental  researches,  R.S.M.  Lect.  143 
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Bibliographies  and  references  : — 

Lichen  obtusus  corneus,  Derrn.  221 

Menstruation,  superstitions  concerning,  Hist.  65 

Mortality-rate  in  British  army,  Hist.  97 

Paratyphoid  fever,  Med.  38 

Pelvic  kidney,  single,  Child.  21 

Piltdown  teeth,  radiographs  of,  Odont.  51 

Psychology  of  rumour,  Psych.  23 

Soldier's  heart,  Therap.  39 

Thames  Valley,  Bain.  44 

Ulcero-membranous  stomatitis,  Med.  60 

Vision,  disturbances  of,  Ophth.  92 

Wound  infections,  treatment  of,  Path.  20 
Bibliotheque  Rationale,  Paris,  French  version  of  plague  tractate  of  John  of  Burgundy  from 

MS.  in,  Hist,  200-212 
Bier's  hyperemia  method,  advantages  of,  Surg.  70 
Bile-stained  fluid  escaping  from  duodenal  fistula  forming  after  posterior  gastrojejunostomy, 

Path.  37 
Bilharzia  daughter-sporocysts,  teased  from  liver,  R.S.M.  Lect.  163 

development  within  mammalian  body,  R.S.M.  Lect.  165 

,  genus  Distoma  hcematobium  transferred  to,  R.S.M.  Lect.  145 

hcematobium,  infection  by,  mode  of  spread,  R.S.M.  Lect.  149 

,  ova,  terminal  spined  and  lateral  spined,  circumstances  under  which  respectively 

produced,  R.S.M.  Lect.  160,  164 

,  controversy  as  to  origin  of,  R.S.M.  Lect.  164 

,  testes,  ca?cum,  and  uterus  of,  R.S.M.  Lect.  164 

japonicum,  intermediate  host  of,  R.S.M.  Lect.  146 

,  life  cycle  in  snail,  R.S.M.  Lect.  162 

magnum  found  in  monkey  (Cercocebus  fuliginosus),  R.S.M.  Lect.  157 

■  mansoni,  infection  by,  deposit  of  black  pigment  granules  in  liver  from,  R.S.M.  Lect.  166 

,  testes,  ceecum,  and  uterus  of,  R.S.M.  Lect.  164 

,  mesentery  and  edge  of  liver  of  mouse  experimentally  infected  with,  R.S.M.  Lect.  158 

,  section  of  liver  of  white  rat  experimentally  infected  with,  showing  veins  blocked  with 

worms.  R.S.M.  Lect.  159 
Bilharziosis,  vesical  and  intestinal,  in  Egypt,  eradication,  R.S.M.  Lect.  168-170 

,  experimental  production  in  various  animals,  R.S.M.  Lect.  160 

— transmission,  R.S.M.  Lect.  156 

,  family  of  molluscs  by  which  spread,  R.S.M.  Lect.  155 

,  infection  from  drinking  water,  R.S.M.  Lect.  162 

,  investigation  of,  R.S.M.  Lect.  148 

,  mode  of  spread  (R.  T.  Leiper),  R.S.M.  Lect.  145-172 

,  prevention  of,  R.S.M.  Lect.  166 

,  methods  of,  R.S.M.  Lect.  166 

,  treatment,  experimental,  R.S.M.  Lect.  171 

Biuet,  creation  of  practical  science  of  evidence,  advocated  by,  Psych.  2 

Bing,  Thomas  (Master   of   Clare  College,    Cambridge),   copy  of  "  Phaenomena  "   of  Aratus 

belonging  to,  Hist.  11 
Bismuth  and  X-ray  localization  of  dysenteric  ulceration,  cases  illustrating  (C.  J.  Glasson), 
Med.  39-50 

meal,  X-ray  demonstration  of  elongation  and  dilatation  of  duodenum  after,  Electr.  19 

,  examination  with  use  of  Coolidge  tube,  Electr.  136 

meals,  X-ray  demonstrations  of  ileal  kinks  after,  Electr.  16,  17 

■,  sulphide  of,  microscopical  characters,  Path.  5S 

Bjerrum's  screen,  modification  of,  description,  Ophth.  58  (footnote) 

,  examination  by,  of  visual  defects  due  to  injury,  Ophth.  5S,  95,  96 

Black,  nature  of  "mottled  teeth,"  quoted,  Odont.  132 
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Black  death  (1348),  output  of  plague  tractates  for  two  centuries  following,  Hist.  160 
Bladder,   hypertrophy  of,   both  ureters  dilated,  congenital  hydronephrosis  of   both  kid' 

(E.  C.  Williams),  Child.  1 

,  rupture  of,  fatal,  during  puerperium,  case  (Miss  F.  M.  Huxley),  Obst.  24 

,  case  of,  probably  spontaneous,  not  traumatic,  Obst.  25,  26 

Bland-Sutton,  Sir  John,  case  of  duodenal  fistula  forming  after  posterior  gastrojejunostomy, 

quoted,  Path.  37 
Blascus  of  Barcelona,  plague  tractate  of,  1406,  Hist.  189 
Blepharospasm  following  shell-shock,  Psych,  and  Neur.  xxxvi 
Blind  soldiers  as  masseurs,  Surg.  36,  38 
Blindness,  areas  of,  not  quite  symmetrical  in  both  eyes  in  some  visual  fields,  Ophth.  91 

associated  with  mutism,  Psych,  and  Neur.  xviii 

following  shell-shock,  Psych,  and  Neur.  xxxvi,  xliii 

,  homonymous,    reaching   to    fixation    point,    produced    by   bullet   wound    penetrating 

occipital  lobe  at  level  of  extremity  of  calcarine  fissure,  Ophth.  87 

,  optic  neuritis  not  resulting  in,  Neur.  9 

,  tumours  of  cerebrum  and  cerebellum  leading  to,  Neur.  8 

and  deafness  following  gunshot  wound  of  temporal  region,  passing  off  later,  Otol.  30 

Blood,  administration  for  cure  of  amenorrhcea,  underlying  reason  for,  Hist.  59 

,  adrenalin  circulating  in,  effect  on  localized  part  of  intestine,  Electr.  2 

,  case  of  xanthoma  not  revealing  any  abnormality  in,  Derm.  211 

,  centrifuged,  effect  of  physiological  saline  solution  upon,  R.S.M.  Lect.  47,  49 

,  changes  of,  induced  in  wounded  by  auto-inoculation,  R.S.M.  Lect.  14 

,  circulation  of,  effect  of  douches  without  pressure  on,  Bain.  30 

,  erroneous  teaching  of  Galen  as  to,  Hist.  7 

,  citrated,  in  capillary  pipettes,  R.S.M.  Lect.  24,  25 

,  agathotropic  arrangement,  R.S.M.  Lect.  25,  26 

contained  in  tube  of  water-agar,  drawn  out  by  sodium  chloride,  R.S.M.  Lect.  44,  45 

,  destruction  of  streptococci  by,  R.S.M.  Lect.  23,  24 

,  discovery  of  Bacillus  alkalujenes  f&calis  in,  Med.  29 

drawn  from  finger,  destruction  of  pneumococci  by,  R.S.M.  Lect.  21 

,  excoagular,  R.S.M.  Lect.  21,  23 

,  flooding,  with  acid  bodies,  Child.  92 

from  finger,  effect  on  streptococcus,  R.S.M.  Lect.  21 

,  growth  of  streptococcus  found  in  wounds  on  agar  when  transplanted  in,  R.S.M.  Le 

,  horror  of,  universal  among  lower  orders  of  human  civilization,  Hist.  58,  59,  61 

,  human,  injection  in  dermatitis  herpetiformis,  Derm.  80 

,   implantation  of   streptococcus    found    in   wounds    into,   colonies    resulting,    R.S.M. 

Lect.  9,  10 

in  trench  nephritis,  nitrogen  in,  retention  of,  Med.  and  Therap.  xxii,  xxiii 

in  urine  in  trench  nephritis,  chemical  tests  for,  Med.  and  Therap.  xxii 

,  mural  implantation  of  microbes  into,  complete,  R.S.M.  Lect.  22,  23 

wainscot,  R.S.M.  Lect.  22,  23 

advantage,  R.S.M.  Lect.  23 

,  reinforcing  experiment  with,  in  capillary  tube,  R.S.M.  Lect.  3,  4,  5 

,  urea  in,  estimation  by  urease  metftod,  Med.  and  Therap.  xxiii 

,  whole,  bactericidal  power  of,  data  furnished  by  study  of,  R.S.M.  Lect.  20 

and  sugar,  percentage  in  diabetes,  compared,  Therap.  70,  71 

Blood-casts  from  urine  in  trench  nephritis,  Med.  and  Therap.  x 

rare,  Med.  and  Therap.  xxii 

Blood-clot,  contraction  of.  emigration  tube  showing  different  types  of,  Path.  13 

dressing  in  mastoid  operations,  primary  skin  grafting  preferable  to,  Otol.  13 

,  emigration  of  leucocytes  from,  to  serum,  Path.  13 

in  wound  infections,  method  of  prevention,  R.S.M.  Lect.  57 

Blood-corpuscles,  red,  disintegration  in  acidosis,  Child.  93 


xx  Index 

Blood-corpuscles,  red,  in  urine  in  trench  nephritis,  Med.  and  Therap.  xxii 
Blood-cultures  in  camp  jaundice,  R.S.M.  Lect.  113 

in  diagnosis  of  paratyphoid  fever,  Med.  10 

in  trench  nephritis,  Med.  and  Therap.  vii 

Blood-examination  in  case  of  dyspituitarism,  Child.  24 

Blood-fluids  exert  no  bactericidal  effects  on  pneumococcus,  R.S.M.  Lect.  20 

,  "kakotropic  "  arrangement  in  wounds,  R.S.M.  Lect.  47 

Blood-pigment  in  hsemochromatosis,  Path.  48 

Blood-pressure,  high,  and  hypertrophied  heart  in  mild  diabetes  in  aged  man,  case,  Therap.  78 

,  low,  cases  of,  treatment  with  static  electricity,  Electr.  42 

(  wound  cases  with,  electrical  treatment  in  French  military  hospitals,  Electr.  42 

readings  during  lumbar  puncture  in  cerebrospinal  meningitis,  Therap.  10,  23 

Blood-serum,  agglutinating  power  in  persons  inoculated  twice  with  triple  vaccine  about  three 

weeks  before  date  of  examination,  Med.  15 

,  oozing  from  blood-clot  of  wounds,  R.S.M.  Lect.  3 

treatment  after  mastoid  operation,  Otol.  23 

Blood-sugar  in  diabetes,  estimation  must  be  regular,  Therap.  89 

-,  percentage  of,  in  diabetes  mellitus,  Therap.  70 

Boa  constrictor,  hair-ball  from,  Path.  75 

Bock's  stethoscope,  purpose  of,  Therap.  49 

Body-temperature,   influence  of   anaesthetics  upon   (M.   S.    Pembrey  and  F.   E.    Shipway), 

Anaesth.  1 

,  internal,  rise  or  fall,  how  affecting  excitability  of  medulla,  Ansesth.  3 

Body-weight  in  diabetes,  how  influenced  by  diet,  Therap.  73 

Bolam,  R.  A. — Discussion  on  result  of  arsenical  intoxication,  Derm.  8 

Bolton,  J.  S.,  localization  of  macular  cortex,  quoted,  Ophth.  60 

■,  localization  of  visual  function,  quoted,  Ophth.  58 

Bomb  wounds,  infections  from,  R.S.M.  Lect.  6 

,  see  also  Shrapnel,  shell  and  bomb  wounds 

Bombs  causing  slight  "  punched  in"  wounds,  R.S.M.  Lect.  7 

Bond,  J.  W. — Case  of  malignant  disease  treated  by  diathermy,  Laryng.  113 

discussion  on  bullet  wounds  of  face  and  neck,  Laryng.  19 

on  case  of  aphonia  in  soldier,  Laryng.  91 

of  disease  (empyema)  of  right  frontal  sinus,  Laryng.  22 

of  hypopharyngeal  carcinoma,  Laryng.  70 

■  of  intense  dryness  of  rnouth,  Laryng.  74 

of  intrinsic  cancer  of  larynx,  Laryng.  6,  8,  113 

of  lupus  of  mouth  and  throat,  Laryng.  76 

of  naso-pharvngeal  polypus  originating  in  right  maxillary  antrum,  Laryng.  17 

— ■ on  extensive  scarring  of  face,  Laryng.  60 

on  fibroma  of  nasopharynx,  Laryng.  72     * 

on  foreign  body  (fish-bone)  in  oesophagus,  Laryng.  61 

on  large  uaso-antral  polypus,  Laryng.  82 

on  leukoplakia  of  vocal  cords,  Laryng.  67 

on  malignant  papillomatous  growth  of  left  inferior  turbinate  and  ethmoidal  region, 

Laryng.  11 

on  (?)  nervous  or  functional  aphonia,  Laryng.  119 

on  paralysis  of  left  vocal  cord  from  bullet  wound  of  neck,  Laryng.  20 

on  partial   excision   of    thyroid  cartilage   in   malignant   disease    of    vocal   cords, 

Laryng.  64 

on  rapidly  growing  epithelioma  of  palate,  Laryng.  89 

on  retropharyngeal  abscess  due  to  breaking  down  of  tubercular  gland,  Laryng.  115 

—  on  sarcoma  of  naso-pharynx  and  cervical  glands,  Laryng.  62 

on  shrapnel  wound  of  nose  and  cheek,  Laryng.  21 

on  total  laryngectomy  for  cancer,  Laryng.  67 
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Bond,  J.  W. — Discussion  on  treatment  of  "  functional  aphonia"  in  soldiers  from  the  front, 

Laryng.  85 
,  discussion  on  treatment  of  gunshot  injuries  of   larynx  where  "webhing"  has   taken 

place,  Laryng.  86 

on  tumour  of  palate,  Laryng.  5 

,  encapsulated  tumour  removed  from  region  of  left  tonsil,  soft  palate.  &c,  Laryng.  4 

,  tumour  in  region  of  right  tonsil  and  soft  palate,  Laryng.  59,  94 

Bone  comminuted  by  bullet  from  rifle  wounds,  R.S.M.  Lect.  5 

,  fragments  of,  preservation  in  comminuted  fracture  of  mandible,  Odont.  94,  97,  102 

impacted  in  oesophagus  more  dangerous  as  foreign  body  than  coins,  Laryng.  42 

,  large  irregular  piece  of,  impacted  in  oesophagus,  removed  by  direct  method  ;  death  from 

sepsis  six  days  later  (D.  R.  Paterson),  Laryng.  41 

,  layers  of,  surrounding  membranous  labyrinth,  Otol.  56,  59 

,  nature  of  changes  in,  in  otosclerosis,  Otol.  46 

,  transplantation  of,  for  bridging  over  gaps  in  mandible,  Odont.  92 

,  method  of  fixation.  Odont.  93 

and  soft  tissues,  anterior  portion  of,  carried  away  (war  injury),  cases  of,  Odont.  72 

Bone-grafting  in  fractures  of  jaw  from  war  injury  with  loss  of  bone  substance,  Odont.  89,  99, 

101,  109,  117,  118 

,  methods  of,  cinematograph  demonstration  (F.  H.  Albee),  Surg.  71 

Bone-marrow,  green,  in  patient  dying  of  purpura,  Clin.  9 

,  greenish  coloration  of,  in  anaemia  and  purpura,  case  of ;    bearing  of,  on  question  of 

causation  of  green  colour  of  chloroma  and  so-called  chloro-leukaamia  (F.  Parkes  Weber), 

Clin.  7 
,  implantation  of  human  thyroid  into,  in  case  of  sclerodermia  associated  with  Graves's 

disease  and  later  myxcedema  (E.  G.  Graham  Little),  Derm.  69 

and  spleen,  green  colour  in  case  with  hsemorrhagic  diathesis.  Clin.  10,  11 

Bones,  long,  peculiarities  in  osteogenesis  imperfecta,  Child.  46,  48,  49,  50 

Books,  rare  and  early  printed,  in  library  of  Anthony  Askew,  Hist.  25,  26 

Borst,  percentage  of  errorless  narratives  obtained  by  interrogatory  method,  quoted,  Psych.  3 

Bougies,  special  kind  prescribed  by  Marat  in  treatment  of  gleets,  Hist.  118 

Bouillon,  effect  of  excess  of,  on  growth  of  protozoa,  Epid.  40 

Bowditch,  on  influence  of  soil  on  prevalence  of  phthisis,  Bain.  2 

Bowerbank,  view  held  by,  on  shell  formation,  quoted,  Odont.  16 

Bowl  (potion),  sacred,  from  Tahiti,  account  of  (B.  G.  Corney),  Hist.  27 

Bowman,   F.   B.,    Captain  C.A.M.C. — Ulcero-membranous  stomatitis  and  gingivitis  among 

troops  :  its  cause  and  treatment  (preliminary  report)  (communicated  by  Sir  W.  Osier), 

Med.  51-60 
Box,  C.  R. — Discussion  on  acute  nephritis  without  oedema,  Child.  61 
.discussion  on   case   of   transient  hemiplegia   in   diphtheria  and  diphtheritic  onychia, 

Child.  57 
#-oxybutyric  acid  in  urine  in  diabetes.  Therap.  72 
Boys,  false  witness  given  by,  Psych.  24 
Brachiopoda,  fibrillar  substance  in,  function  of,  Odont.  16 

,  separation  from  mollusca,  Odont.  17 

Bracklesham  beds,  influence  of,  upon  prevalence  of  phthisis,  Rain.  12,  14,  18,  19 

Bradford,    Sir  John    Rose,    Major  R.A.M.C,   F.R.S.,   trench  nephritis,    quoted,    Med.   and 

Therap.  xiii,  xiv,  xv 
Bradshaw,  T.  R.,  Major  R.A.M.C.  (T.).— Discussion  on  the  soldier's  heart,  Therap.  57 

,  discussion  on  treatment  of  dysentery,  R.S.M.  Lect.  94 

Bradycardia  in  paratyphoid  fever,  Med.  5 

Brain,  bullet  wounds  of,  causing  homonymous  hemianopia  with  central  scotoma,  Ophth.  74-78 

,  healing  of,  Ophth.  94 

,  bullet  and  shrapnel  wounds  of,  causing  central  and  para-central  scotomata,  Ophtli.  I 

t   cases  of,  in   relation  to  cortical   representation  of 

macula,  Ophth.  69-74 
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Brain,  cortex  of,  double  representation  of  central  vision  in,  Ophth.  91 

,  localization  of  macular  centre  in,  Ophth.  60,  69 

,  post-central  injury  of,  shown  for  purpose  of  eliciting  evidence  on  (i)  appreciation 

of  vibration,  (ii)  recovery,  (iii)  segmental  representation  on  the  cortex  (F.  E.  Batten). 

Neur.  67 

,  representation  of  peripheral  vision  in,  Ophth.  89 

,  development  arrested,  amentia  symptom-complex  of,  Psych.  43 

,  diseases  of,  defects  of  vision  in  (ophthalmological  observations  of  Hughlings  Jackson), 

Neur.  3 

,  failure  of  vision  in,  observed  by  Hughlings  Jackson,  Neur.  4 

. . ,  ophthalmoscopical  examination  in  severe  cases  insisted  on  by  Hughlings  Jackson, 

Neur.  7 

,  syphilitic,  developing  after  shell-shock,  Psych,  and  Neur.  vi 

,  value  of  ophthalmoscopic  examination  in,  Neur.  8,  13 

,  family  degeneration  of,  and  amaurotic  family  idiocy,  changes  at  macula  compared, 

Ophth.  32 

,  injuries  to,  from  bullet  and  shell  wounds,  localization,  Ophth.  62,  63 

,  variable,  Ophth.  63 

,  lesions  of,  disturbances  of  vision  from,  with  special  reference  to  cortical  representation 

of  macula  (Colonel  W.  T.  Lister  and  Lieutenant-Colonel  Gordon  Holmes),  Ophth.  57 

,  followed  by  loss  of  colour  vision,  Ophth.  91 

,  occipital  lobe  of,  bullet  wound  penetrating  at  level  of  extremity  of  calcarine  fissure, 

kind  of  blindness  produced  by,  Ophth.  87 

lobes,  central  vision  represented  in  posterior  parts  of,  Ophth.  78,  86 

region,  gunshot  injuries  of,  rarity  of  superior  quadrantic  hemianopia  in,  Ophth.  69 

of  Mongolian  imbecile  (J.  D.  Rolleston),  Child.  65 

,  shell  and  bullet  wounds  of,  causing  quadrantic  hemianopia,  cases,  Ophth.  63-69 

,  syphilitic  disease  of,  following  administration  of  salvarsan  in  latent  stage  of  syphilis, 

Derm.  127 

,  tumour  of  (?)  (H.  Thursfield),  Neur.  56 

,  tumour  of,  probable  cause  of  optic  neuritis,  case,  Child.  69 

,  right  post-central,  subcortical  (C.  M.  Hinds  Howell),  Neur.  31 

,  tumours  of,  leading  to  blindness,  Neur.  8 

Braine,  C.  Carter. — Discussion  on  influence  of  anaesthetics  on  temperature  of  body,  Anaesth.  6 

Bread,  condition  of  steel  filings  in  flour  after  flour  is  baked  into,  Path.  33 

Breast,  scirrhus  of,  X-ray  burn  during  treatment  of ;  general  carcinomatous  infiltration  of 

skin  of  arm  (cancer  en  cuirasse)  apparently  resulting  from  (E.  G.  Graham  Little), 

Derm.  74 
Breathlessness  in  chronic  heart  disease,  Therap.  31 
Breeding-places  of  house-flies,  Epid.  45 

Briggs,  Henry. — Unilateral  solid  primary  adenoma  of  the  ovary,  Obst.  73-84 
Bright's  disease,   ophthalmoscopic  appearances  in,   simulated   by  those  occurring  in  intra- 
cranial tumour,  Neur.   13 
Brilliant-green  method,  cultural  peculiarities.  Med.  30 

for  detection  of  typhoid  and  paratyphoid  carriers,  Med.  15,  30,  33 

■ — —  in  diagnosis  of  typhoid  and  paratyphoid  fever,  Med.  15,  30,  33 

Brilliantine,  rubbing  in,  as  probable  cause  of  multiple  comedones  of  frontal  region,  Derm.  83 

Bristles  in  vermiform  appendix,  museum  specimen,  Path.  65 

Bristol,  outskirts  of,  high  death-rate  for  diphtheria  and  measles  in,  Epid.  20,  27 

British  health  resorts,  lack  of  records  of  treatment  of  disabled  soldiers  at,  Bain.  46,  47 

military  hospitals,  electro-therapeutic  requirements  in,  Electr.  45,  46 

British  Museum  library,  plague  tractates  in,  Hist.  173,  179,  182,  184,  186,  193 

British  nursing,  excellence  of,  Electr.  40 

troops  in  France,  prevalence  of  ulcero-membranous  stomatitis   and  gingivitis  among, 

Med.  51,  59 
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British  troops  on  Gallipoli  Peninsula,  camp  jaundice  amongst.  R.S.M.  Lect.  112,  113 

,  severity  of  amoebic  dysentery  among,  R.S.M.  Lect.  80 

Broadbent,  Sir  W.  H.,  case  of  sarcoma  of  pericardium,  quoted,  Child.  38 

Broeckaert,  J. — Discussion  on  partial  excision  of  thyroid  cartilage  for  malignant  disease  of 

vocal  cords,  Laryng.  65 
Bromide  and  chloral  administration  in  cerebrospinal  meningitis,  Therap.  25 
Bromides,  administration  in  treatment  of  aphonia  in  soldiers  from  the  Front,  Laryng.  85 
Bronchi,  foreign  bodies  impacted  in,  removal,  forceps  used  for,  Laryng.  81 

,  method,  Laryng.  81 

,  with  aid  of  fluorescent  screen,  Laryng.  81 

■ removed  from,  by  upper  bronchoscopy  (Thomas  Guthrie),  Larvng.  80 

Bronchitis  in  Gloucestershire  districts,  conditions  favourable  to  development,  Epid.  15,  26 

■ ,  highest  and  lowest  death-rates,  Epid.  15,  26 

in  paratyphoid  fever,  Med.  31 

in  trench  nephritis,  Med.  and  Therap.  xxxvii 

Bronchoscopy,  upper,  three  foreign   bodies   removed   from  bronchi    by    (Thomas   Guthrie), 

Laryng.  80 
Bronchus,   right   or   left,  question  of   impaction   of  greater   number   of   foreign    bodies  in, 

Laryng.  81 
Brows,  W.  Langdon,  Captain  R.A.M.C.  (T.F.). — Discussion  on  trench  nephritis,  Med.  and 

Therap.  i,  xxxix 

,  discussion  on  treatment  of  diabetes  mellitus  by  alimentary  rest,  Therap.  92 

Brown,  William,   Captain   R.A.M.C. — Discussion  on  shell  shock  without  visible  signs  of 

injury,  Psych,  and  Neur.  xxvii 
Browne,  Lancelot,  autopsy  made  by,  on  body  of  Earl  of  Lincoln,  Hist.  11 

,  knowledge  of  Arabic  possessed  by,  Hist.  12,  13 

- — ■ of  Vesalius's  writings  possessed  by.  Hist.  13 

Browsing,  C.  H. — Brilliant-green  method  for  detection  of  typhoid  and  paratyphoid  carriers, 

quoted,  Med.  15,  30,  33 

,  discussion  on  paratyphoid  fever,  Med.  33 

on  rationale  and  practice  of  chemotherapy,  Derm.  135 

on  theory  and  practice  of  chemotherapy,  Derm.  188 

Bruce,  W.  Ironside. — Demonstration  by,  of  localizing  X-ray  director,  in  use  in  radiographic 

department  of  King  George  Military  Hospital,  Electr.  50,  51,  54 
,  discussion  on  new  commutator  attachment  for  rectifying  current  supplied  to  X-ray- 
tube,  Electr.  58 

on  new  method  of  bullet  extraction,  Electr.  90 

on  Simpson  light,  Electr.  68 

Bruern,  Oxfordshire,  Hist.  82  (and  footnote) 

von  Briinings's  cesophagoscopic  tube,  diameter,  Laryi .-. 

Brunton,  Sir   Lauder,   Bt.,  F.R.S.,  action  of   liver  on   poisons  entering   portal   circulation, 

quoted,  Obst.  125 
Bryant,  J.  H.,  and  White,  W.  Hale,  case  of  congenital  hydronephrosis,  quoted.  Child.  3 
B-tint  on  Sabouraud  and  noire  pastilles,  various  combinations  used  and  time  taken  to  produce, 

in  working  with  Coolidge  tube,  Electr.  116 
Buchanan,  Sir  G.,  first  report  of,  on  influence  of  soil  on  prevalence  of  phthisis,  Bali 

,  second  report  of,  on  influence  of  soil  on  prevalence  of  phthisis,  Bain.  1 

Buckets,  metal,  disinfection  of  faces  after  reception  into,  Epid.  45 

Bcckley,  C.  W.— Discussion  on  hydrological  treatment  of  gastro-intestinal  Btasis,  Bain.  29 

,  discussion  on  treatment  of  disabled  soldiers  by  physico-therap<uti<   methods,  Bain.  51 

Bulinus  dybowski,  experimental  infection  with  cercariffl  from,  results,  R.S.M.  Lect.  160 

,  various  species  of,  bilharzid  cere-aria-  occurring  in,  R.S.M.  I t.  1">';,  157 

,  bilharzia  reared  from,  distinguishing  character-.  R.S.M.  Lect. 

Bullet,  entrance  of,  below  right  mastoid  and  emerging  at  left  orl.it.  case  (P.   Goldsmith), 

Laryng.  1 
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Bullet,  flight  of,  periods  in,  Ophth.  94 

extraction,  new  method,  combined  with  electric  bell  circuit,  Electr.  77-80 

with  X-ray  localization,  Electr.  75,  76,  73 

— — ■,  limitations,  Electr.  88 

,  preliminary  note  (A.  E.  Barclay),  Electr.  75 

,  requirements,  Electr.  77 

. ,  result  of  imperfect  contact  of  forceps  with  foreign  body,  Electr.  82 

,  use  of  instrument  in,  Electr.  87 

extractor,  new,  cases  of  removal  of  foreign  bodies  by,  Electr.  80-86 

,  description  of,  Electr.  79 

■ -,  forceps  of,  Electr.  77,  78 

,  prongs  of  forceps,  sets  necessary,  Electr.  77,  79 

,  retractor,  Electr.  78,  79 

wound  causiog  paracentral  scotomata,  cases,  Ophth.  80 

paralysis  of  right  vocal  cord  (P.  A.  Rose),  Laryng.  36 

in  left  parietal  region,  followed  by  paralysis  of  right  arm  and  leg  with  aphasia, 

Neur.  68 

of  brain  causing  central  scotomata,  cases,  bearing  of  on  question  of  cortical  repre- 
sentation of  macula,  Ophth.  69 

of  face  (A.  Wylie),  Laryng.  21 

of  neck  causing  paralysis  of  left  vocal  cord  (D.  McKenzie),  Laryng.  20 

of  vertex  of  skull,  histological  preparations  of  labyrinths  and  tympana  of  soldier 

suffering  from  deafness  due  to  (Sydney  Scott),  Otol.  28 

penetrating  occipital  lobe  at  level  of  extremity  of  calcarine  fissure,  nature  of  blind- 
ness produced  by,  Ophth.  87 

wounds,  amouut  of  injury  to  brain  due  to,  variable,  Ophth.  63 

,  cases  of,  reaction  testing  of  muscles  and  nerves  in,  Electr.  28,  29 

causing  injury  to  rectum,  three  cases  (C.  Gordon  Watson),  Proct.  30 

of  brain  causing  homonymous  bemianopia  with  central  scotoma,  Ophth.  74-78 

quadrantic  hemianopia,  cases,  Ophth.  64-69 

■ ,  healing  of,  Ophth.  94 

of  face  and  neck,  cases  of  (W.  Stuart-Low),  Laryng.  18 

of  head,  steel  helmets  as  protection  against,  Ophth.  94 

of  lower  parietal  or  temporal  regions  producing  telescopic  vision,  Ophth.  89,  90 

of  nerves,  operations  on,  condenser-reactions  as  indication  for,  Surg.  10 

of  rectum,  healing  without  disability  to  rectum,  Proct.  27 

and  shrapnel  wounds  of  brain,  causing  central  and  paracentral  scotomata,  Ophth.  69-74 

Bullets,  comminution  of  bone  by,  in  case  of  rifle  wounds,  R.S.M.  Lect.  5 

lodged  in  sacrum,  Proct.  28 

Bullous  affection  in  diphtheria,  Child,  57,  58 

lesions  from  first  in  diphtheria  of  skin,  Child.  55 

Bunch,  J.  L. — Case  of  chronic  patchy  dermatitis,  Child.  29 

,  case  of  molluscum  contagiosum,  Child.  53 

,  papillomatous  growths  in  old  operation  scar,  Child.  28 

,  diffuse  sclerodermia  with  sclerodactylia,  Derm.  98 

,  multiple  lupus  vulgaris,  Child.  52 

tumours  of  molluscum  contagiosum,  Child.  2S 

,  papulo-necrotic  tuberculide,  Child.  51 

Buphthalmos,  or  ox-eye,  explanation  of,  by  Laurentius,  Hist.  130 

Burford  Church,  cenotaph  in,  erected  by  Edmund  Harman  in  1569,  Hist.  68,  87 

,  inscription  on,  Hist.  88 

,  Corporation  of  (extinct),  documents  relating  to  grants  to  Edmund  Harman,  Hist.  84,  85 

Burford  Manor,  history  of,  Hist.  86 

,  home  of  Edmund  Harman,  Hist.  86 

,  origin  of,  Hist.  86 
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Burford  Mills,  grant  to  Edmund  Harman,  Hist.  84 

Burial  after  shell  explosion,  results  of,  Psych,  and  Neur.  iii,  viii,  xx 

Bcrke,  N.  H.  M. — Discussion  on  reaction  testing  of  muscles,  Electr.  36 

Butcher,  W.   Deane,  demonstration  of  Leduc's  methods   of  producing  osmotic  growths  in 

colloidal  solutions,  alluded  to,  Odont.  6 
Butleb,  T.  Harrison.— Discussion  on  operative  treatment  of  high  myopia,  Ophth.  21 
Butter-making,  prejudice  against  menstruous  women  taking  part  in,  Hi>t.  65 
Buttocks,  wounds   of,   complicated  by  rectal  wounds,  also  sometimes  by  fractures  of  b 

pelvis,  treatment,  Proct.  23 
Buxton,  see  Devonshire  Hospital,  Buxton  ;  Canadian  Hospital,  Peak  Hotel 


Cabanes.  explanation  of  ferocity  shown  by  Marat,  Hist.  118,  119 

Cactus  grandiflora,  tincture  of,  administration  in  irritable  heart  of  soldiers,  Therap.  43 

Ca?cal  type  of  constipation,  Electr.  21 

Csecum,  stimulation,  through  skin  areas.  Bain.  25 

Csesarean    section,    in    labour    obstructed    by    ovarian    cyst,    when    permis>ible    and    when 

unnecessary,  Obst.  22,  23,  24 
Caiger,  F.  F. — Discussion  on  treatment  of  cerebrospinal  meningitis-,  Therap.  13 
Calcareous  concretions,  subcutaneous,  in  sclerodermia  (E.  G.  Fearnsides),  Neur.  7:; 

,  sclerodactylia  and.  Neur.  76 

,  with  sclerodermia,  most  frequent  sites  of,  Neur.  77 

degeneration,  Raynaud's  disease  associated  with,  Neur.  76 

deposits  without  sclerodermatous  changes,  Neur.  77 

Calcarine  fissure,  extremity  of,  bullst  wound  penetrating  occipital  lobe  at  level  of,  kind  of 

blindness  produced  by,  Ophth.  87 

,  relation  to  inion,  mesial  sagittal  section  of  head  showing,  Ophth.  61.  62 

region,  anterior  portion  of,  penetrating  or  perforating  wounds  directly  involving,  injuring 

optic  radiations,  Ophth.  89 
Calcification,  comparative  studies  in  (J.  Howard  Mummery),  Odont.  6  ;  (n  I  >dont.  31 

in  dentine,  Odont.  21 

in  enamel,  Odont.  22 

of  teeth,  see  Teeth,  calcification  of 

Calcified  tissue,  invasion  of  pulp  by,  Odont.  56 
Calcium  iodide,  in  treatment  of  diabetes,  Therap.  66 

metabolism,  defect  of,  prominent  feature  in  rickets,  Child.  83 

of  body,  controlled  by  thyroid  and  parathyroid  glands,  Child.  86 

phosphate,  calcified  body  of,  formation  by  diffusion  of  constituent  salts  through  colloid, 

Odont.  12 

,  excess  over  carbonate  in  solutions,  nature  of  deposit  resulting,  Odont.  13 

,  small  proportion  to  carbonate  in  solutions,  nature  of  deposit  resulting,  Odont.   L3 

Calcoglobulin,  constituents  of,  Odont.  13 

Calcospherites  appearing  within  osmotic  growth   formed  by   copper  sulphate   in   silicate  of 

sodium  solution,  Odont.  7,  8 

,  artificial  production  of,  Odont.  13,  14 

,  two  main  forms  to  be  distinguished,  Odont.  14 

,  concentric,  with  parallel  lamination  in  human  dentine,  Odont.  21 

deposition  in  dentine  and  enamel,  Odont.  14 

,  formation  more  perfect  in  presence  of  small  proportion  of  phosphate  to  carbonate  in 

solutions,  Odont.  13 

in  human  and  marsupial  enamel,  compared,  Odont.  24 

in  laminae  of  developing  enamel,  Odont.  21 

in  living  organisms,  Odont.  15 

in  shell  of  crab,  Odont.  15 

of  lobster,  formation  of,  Odont.  16 
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Calcospherites  in  shell  of  prawn,  Odont.  15 

,  rosette  forms  of,  natural  and  artificial,  Odont.  14,  15 

Calculi  formed  on  foreign  bodies,  disparity  between  size  of,  and  that  of  their  nuclei,  Path.  59 

,  intestinal,  proper,  see  Enteroliths 

,  ligatures  forming  nuclei  of,  Path.  62,  63 

,  urinary,  spontaneous  fracture,  Path.  85 

Calculous  or  tartarian  origin  of  disease,  Hist.  4,  5 
Calculus,  single  hair  as  nucleus  of,  Path.  60 

,  museum  specimens,  Path.  60 

Caldwell,  co-operation  of  surgeon  and  radiographer  in  combined  operations  in  extraction  of 

foreign  bodies  under  X-rays,  alluded  to,  Electr.  87 
Calf,  left,  tumours  in,  and  over  manubrium  (E.  Cautley),  Child.  35 
Calora,  Giovanni,  belief  in  spontaneous  generation,  Hist.  198 

,  plague  tractate  of,  between  1466  and  1484,  Hist.  193 

Calthrop,  Lionel. —Discussion  on  treatment  of    disabled  soldiers   by  physico-therapeutic 

measures,  Bain.  51 
Camera,  see  Speculum-camera 
Cameron,  H.  C. — Discussion  on  rapid  respiratory  rhythm,  Child.  60 

,  osteogenesis  imperfecta,  Child.  43 

,  skeleton  from  a  case  of  osteogenesis  imperfecta,  Child.  48 

Cammidge,    P.    J. — Discussion    on    treatment    of    diabetes    mellitus    by    alimentary    rest 

Therap.  92 
Campaigns,  military,  rarity  of  acute  nephritis  in,  Med.  and  Therap.  ii 
Campbell,  Lieutenant,  preparation  of  eusol  by,  R.S.M.  Lect.  107 
Campbell,  H. — Discussion  on  bilateral  ptosis  and  ophthalmoplegia  externa,  Neur.  79 

,  discussion  on  case  shown  for  diagnosis  at  a  previous  meeting,  Neur.  83 

on  two  cases  of  post-central  injury  of  cortex,  Neur.  68 

Camphor  phenol,  application  in  ulcus  molle  serpiginosum,  Derm.  25 
Camps,  military,  cerebrospinal  meningitis  in,  causes  of,  Therap.  2 

,  prophylaxis  against,  Therap.  3 

Canada,  mortality  of  British  Army  in  (1817-21),  Hist.  94,  96,  97 
Canadian  Hospital,  Peak  Hotel,  Buxton,  Bain.  51 
—  troops  in  England,  prevalence  of  ulcero-membranous  stomatitis  and  gingivitis  among, 

Med.  51,  59 
Cancer,  death-rate  from,  in  Gloucestershire  districts,  Epid.  19,  26 
en  cuirasse  (general  carcinomatous  infiltration)  of  skin  of  arm  apparently  resulting  from 

X-ray  burn  in  treatment  of  indolent  breast  scirrhus  (E.  G.  Graham  Little),  Derm.  74 

,  incidence  of,  in  Thames  Valley,  Bain.  42 

of  larynx,  intrinsic,  case  shown  one  year  after  operation  by  laryngo-fissure  (Sir  StClair 

Thomson),  Laryng.  6 
■ case  to   show   certain  indications  in  regard  to  laryngo-fissure  and  complete 

excision  of  larynx  (Sir  StClair  Thomson),  Laryng.  Ill 

of  ovary,  unilateral,  solid,  case,  Obst.  81 

,  ruptured,  case  quoted,  Obst.  79 

of  pharynx  and  of  oesophagus  set  up  by  hot  drinks,  Laryng.  88 

,  prevalence  in  Chiltern  valleys,  Epid.  27 

,  subsoil  in  relation  to,  as  shown  in  death-rates  of  Stroud  Union,  Gloucestershire, 

Epid.  23-25 

,  total  laryngectomy  for,  case  shown  three  years  after  operation  (D.  McKenzie),  Laryng.  66 

Canine  teeth  in  ape  and  man  compared,  Odont.  54 

,  upper,  action  of,  upon  protrusion  of  lower  jaw,  Odont.  61 

Cannon,  W.  B.,  researches  on  mechanism  of  intestine,  quoted,  Electr.  2 

Cannula,  Hahn's,  insertion  of,  in  partial  excision  of  thyroid  cartilage,  Laryng.  62,  64,  66 

Cap-splints,  adaptation  in  war  injuries  of  jaw  and  face,  Odont.  106 

,  cemented,  application  of,  in  war  injuries  of  jaw  and  face,  Odont.  107 
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Cape  Colony,  mortality  of  British  Army  in  (1817-21),  Hist.  94,  96.  97 

Cape  Helles,  bacteriological  laboratory  on  Gallipoli  Peninsula  at,  B.S.M.  Lect.  107,  10s 

Capillary  pipettes,  citrated  blood  in,  R.S.M.  Lect.  24,  25 

tube,  re-inforcing  experiment  with  blood  in,  R.S.M.  Lect.  3,  4,  5 

and  rubber  teat,    experiments  with,    in  demonstration   of   action   of   strong   salt 

solutions,  R.S.M.  Lect.  42,  43 

tubes,  anaerobic  cultures  in,  R.S.M.  Lect.  13 

,  single  as  distinguished  from  multiple,  R.S.M.  Lect.  13 

,  citrated  blood  in,  agathotropic  arrangement,  R.S.M.  Lect.  25,  26 

,  working  in,  with  washes  and  mural  implantations.  R.S.M.  Lect.  3,  4 

Carbohydrates,    fermentation   of,    lactic   acid   produced   by,    factor   in    causation   of   cai 
Child.  86 

,  tolerance  to,  in  diabetes,  testing  of,  Therap.  68 

■ ,  upon  what  dependent,  Therap.  75 

Carbolic  acid,  mistaken  injection  setting  up  total  occlusion  of  right  external  auditory  meatus, 
Otol.  5 

Carbon  arc,  relative  intensity  of  Simpson  light  compared  with  that  of.  Elect r.     7 

,  spectrum   of,    compared    by   means   of   tungsten    with    spectrum    from    Simpson 

electrodes,  Electr.  66,  67 

,  ultra-violet  radiation  from,  Electr.  66 

dioxide,  percentage  in  air  under  mask  in  ether  given  by  open  method.  Ansesth.  3 

Carcinoma,    extensive,    of   face   occurring   in  course  of   xerodermia  pigmentosa    treated  by 
massive  dose  of  radium  (J.  J.  Pringle),  Derm.   156 

,  glandular,  of  uterus,  in  child,  aged  2^  years  (Joseph  E.  Adams,  read  by  Athole  Ross), 

Obst.  45  ;  Report  of  Pathology  Committee,  Obsc.  49 

,  hypopharyngeal,   removal;    restoration  of   wall  by   turning   in    piece  of  skin   (W.   M. 

Mollison),  Laryng.  69 

of   superior   maxilla  with    secondary   glands  in    neck  ;    no  recurrence  after  two  years 

(W.  M.  Mollison),  Laryng.  49 

,  pharyngo-laryngeal  case  (William  Hill),  Laryng.  57 

presenting  itself  as  achalasia,  radiogram  of  oesophagus  from  case  of  (W.  M.  Mollison), 

Laryng.  109 
,  primary,  of  Fallopian  tube,  fourth  case  of  (H.  R.  Spencer),  Obst.  i'.i 

■ ,  description  of  primary  growth.  Obst.  51,  52 

■ of  secondary  growth,  Obst.  53 

simulated  by  gumma  of  rectum,  case  (Aslett  Baldwin),  Proct.  29 

Cardia,  achalasia  at,  Bain.  24 

— ,  cured  by  passage  of  gastric  tube  kept  in  position  for  four  days  (W.  M.  Mollison), 

Laryng.  108 
Cardiac  case  for  prognosis,  see  under  Heart  disease 

origin,  transitory  paralysis  of,  Child.  55 

Cardio-vascular  atony,  dilatation  of  heart  in,  Therap.  59 

,  heart-failure  in,  Therap.  59 

,  Nauheim  treatment  in,  Therap.  [>'.) 

,  twitchings  in,  Therap.  59 

,  vascular  element  in,  Therap.  58 

Carew,  George  (Earl  of  Totnes),  biographical  notes  as  to.  1 1  19,  20 

,  military  writings  of,  Hist.  l'J 

Caries,  dental,  aetiology,  factors  in,  Odont.  ! 

,  prime  factors  in,  Child.  86 

,  in  rickets,  Child. 

—  prevention,  Odont.  3,  4 

,  universal  among  infants  of  school  age  causing  observations  on  structun 

impossible,  Child.  87,  68 
,  without  rickets,  Child.  90 
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Carlisle,  inoculation  of  small-pox  in,  in  1755,  autograph  letter  describing,  note  on  (H.  Barnes), 

Hist.  21 
Carnivora,  enteroliths  never  observed  in,  Path.  66 

Carotid  body,  endotheliomata  of  palate  supposed  to  originate  from,  Laryng.  5 
Carpenter,  W.  B.,  formation  of  thickness  of  shell,  quoted,  Odont.  17 

,  function  in  fibrils  of  terebratula  and  crania,  quoted,  Odont.  20 

,  view  held  by,  on  shell  formation,  quoted,  Odont.  16 

Carr,  J.  Walter. — Case  of  juvenile  general  paralysis,  Child.  76 

,  discussion  on  acute  nephritis  without  cedema  ;  recovery,  Child.  61 

on  treatment  of  rickets,  Child.  97 

Carrier  Indians,  customs  relating  to  menstruation  among,  Hist.  59 

Carruthers,  J.  F.,  Captain  R.A.M.C. — Case  of  retinitis  pigmentosa  (atypical),  with  cedema 

of  the  macula,  Ophth.  103 
Carter,  T.  S. — Discussion  on  war  injuries  of  jaw  and  face,  Odont.  120 
Cartilage  bone  and  lamellar  bone,  space  between  in  fcetus,  Otol.  57,  60 

Cartilaginous  overgrowth  following  radical  mastoid  operation,  case  (W.  M.  Mollison),  Otol.  6 
Case,  James,  incompetence  of  ileocsecal  sphincter  in  intestinal  stasis,  quoted,  Electr.  10 
Caspar,  case  resembling  superficial  linear  keratitis,  quoted,  Ophth.  41,  42 
Casselberry's  forceps  in  removal  of  foreign  bodies  from  bronchi,  Laryng.  81 
Castellani,  A.- -Discussion  on  paratj-phoid  fever,  Med.  24 

,  inoculation  with  mixed  vaccines,  quoted,  Med.  13,  20 

Castor-oil  in  treatment  of  dysentery,  R.S.M.  Lect.  95 

Castro,  nature  of  disease  prevalent  at,  R.S.M.  Lect.  106 

Casts  present  in  urine  in  trench  nephritis,  Med.  and  Therap.  xxii 

Casualty  Clearing  Stations,  treatment  of  wound  infections  at,  R.S.M.  Lect.  57 

Catalyst,  action  of  arsenic  as.  Derm.  114 

Catalysts,  metallic  and  non-metallic  compounds  act  as,  Derm.  116 

Cataract,  accompanied  by  myxcedema,  Ophth.  56 

,  account  of,  given  by  Laurentius,  Hist.  133,  134 

,  correct  view  of  Hippocrates  as  to,  long  discarded,  Hist.  133 

,  "couching  "  for,  formerly  performed  by  quacks,  Hist.  134 

,  double,  following  experimental  total  thyroidectomy  in  a  dog  (W.  Edmunds),  Ophth.  53; 

(bibliography),  Ophth.  56 

in  diabetes,  Therap.  71 

,  lamellar,  association  with  hypoplastic  teeth,  Child.  89 

,  history  of  convulsions  during  teething  with.  Child.  89 

with  tetany  following  thyroidectomy  for  goitre,  cases  reported  in  human  subject,  Ophth.  55 

Catarrh,  unilateral  sero-mucous,  of  middle  ear,  significance  of,  in  persons  over  middle  age 

(Sir  W.  Milligan),  Otol.  36 
Catamenial  fluid  in  nostrum  for  defeating  pregnancy,  Hist.  54 

Cauda  equina,  injury  to,  in  gunshot  wound  of  lumbar  spine  (E.  G.  Fearnsides).  Neur.  32 
Causalgia  following  median  nerve  injury  ;  alcohol  injections  (Lewis  R.  Yealland),  Neur.  61 
Caush,  D.,  stains  entering  enamel,  quoted,  Odont.  24 
Caltley,  E.— Case  of  Friedreich's  disease,  Child.  6 

,  case  of  infantilism,  Child.  72 

of  recurrent  jaundice  (shown  for  P.  Hamill),  Child.  80 

of  unilateral  enlargement  of  the  tongue  (shown  for  P.  Hamill),  Child.  81 

,  discussion  on  acute  nephritis  without  oedema,  Child.  62 

on  cardiac  case  for  prognosis,  Child.  34 

on  case  of  transient  hemiplegia  in  diphtheria  and  diphtheritic  onychia,  Child.  56 

on  double  optic  neuritis,  Child.  31 

on  two  cases  of  hypertrophic  cirrhosis  of  liver,  Child.  27 

,  Polydactyly  and  deformity  of  the  right  leg,  Child.  21 

,  tumours  over  manubrium  and  in  left  calf,  Child.  35 

,  two  cases  of  optic  neuritis  ('?  cerebral  tumour),  Child.  69 
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Cautley,  E.,  and  Harman,  N.  Bishop.— Optic  neuritis  (?)  due  to  X-rays,  Child,  3 
Cavernous  sinus,  aneurysm  of,  case  (J.  Herbert  Fisher),  Ophth.  25 
Cell-walls,  permeability  of,  Odont.  9,  10 
Cellulitis  in  wound  infection,  R.S.M.  Lect.  7,  8 

arising  during  transport,  R.S.M.  Lect.  58 

Cercariacides,  effective,  R.S.M.  Lect.  167 

Cercaria?,  bilharzid,  biped  tailed,  development  of,  in  snail,  R.S.M.  Lect.  162 

destroyed  by  gastric  juice,  R.S.M.  Lect.  162 

,  development  in  definite  host,  R.S.M.  Lect.  163 

,  differentiation  of,  R.S.M.  Leet.  156 

,  experimental  infection  with,  results  in  various  animals,  R.S.M.  Lect.  160 

,  oral,  R.S.M.  Lect.  162 

occurring  in  Planorbis  boissyi,  R.S.M.  Lect.  156,  157 

in  species  of  Bulinus,  R.S.M.  Lect.  156 

,  question  whether  Jewell  system  of  filtration  effective  against,  R.S.M.  Lecfc.  1C7 

,  section  of  skin  of  newly-born  mouse  immersed  in  water  containing,  R.S.M.  Lect.  161 

,  Liihe's  classification  of,  characters  upon  which  based,  R.S  M.  Lect.  152 

■ ,  table  showing,  R.S.M.  Lect.  153 

Cercocebuv  fuliginosus  (monkey),  species  of  bilharzia  originally  found  in,  R.S.M.  Lect.  157 

Cercopithecus,  molar  pulp  of,  Odont.  39 

Cerebellum,  removal  of  piece  of  shell  from,  in  soldier  wounded  at  Ypres  (Sir  William  Milligan), 

Otol.  31 

,  tumour  of,  probable  cause  of  optic  neuritis,  case,  Child.  69 

,  tumours  of,  leading  to  blindness,  Neur.  8 

Cerebos  salt,  ingestion  of,  as  possible  cause  of  appendicitis,  Path.  30 

,  insoluble  magnesium  phosphate  in,  Path.  30 

Cerebrospinal    fluid,    identity   of    organism   recovered   from   pharynx   compared    with   that 

obtained  from,  in  cases  of  cerebrospinal  meningitis,  how  established,  Path.  2 

in  trench-nephritis,  nitrogen  in,  retention  of,  Med.  and  Therap.  xxii.  xxiii 

,  urea  in,  estimation  by  urease  method,  Med.  and  Therap.  xxiii 

Cervical  glands  and  nasopharynx,  sarcoma  of,  result  of  treatment  (N.  Patterson),  Laryng.  61 

Ceylon,  paratyphoid  fever  A  iu,  Med.  24 

Chalk  forming  lower  Thames  basin,  Bain.  36,  38 

soil,  influence  of,  on  prevalence  of  phthisis,  Bain.  8,  11,  12-15,  19 

Chalk-gout,  Neur.  77 

Chambers,  Miss  Helen. — Pathological  report  on  case  of  primary  epithelioma  in  tuberculous 

tubes,  Obst.  64 
Chancre,  gangrenous,  of  glans  penis,  treated  by  intravenous  injections  of  ferrivene,  Derm.  170 
,  soft,  Ducrey's  bacillus  of,  inoculation  with,  probable  cause  of  case  of  chronic  ulceration 

(ulcus  molle  serpiginosum)  (E.  <r.  Graham  Little),  Derm.  2 

,  syphilitic,  how  produced,  Derm.  109 

,  of  lip,  primary,  case  (George  Pernet),  Derm.  91 

,  on  fingers  mistaken  for  whitlow.  Child.  55 

,  treatment  by  injection  of  galyl  followed  by  intramine,  Derm.  121 

,  typical  hard,  papulo-erosive,  on  left  side  of  corona,  treated  by  intravenous  injection  of 

ferrivine  and  intramuscular  injection  of  intramine,  Derm.  170 
,  Hunterian,  in  corona  treated  by  intravenous  injection  of  galyl  followed  by  intra- 
muscular injection  of  intramine,  Derm.  121 
,  ulcerating,  large,  initial  lesion  in  case  of  recurrent  syphilide  simulating  reinfection, 

Derm.  97 
,  of  glans  penis  treated  by  intravenous  injections  of  ferrivine  and  intramuscular 

injection  of  intramine,  Derm.  171 
Chaplin,  Arnold,  — "  Illness  and  Death  of  Napoleon  Bonaparte,"  quoted,  Neur.  54 

,  rate  of  mortality  in  the  British  Army  100  years  ago,  Hist.  89 

Charcot,  distinction  drawn  by,  between  aphonia  and  mutism,  Psych,  and  Neur.  xviii 
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Chatby  cavalry  camp,  Alexandria,  jaundice  at,  R.S.M.  Lect.  112 

Cheadle,  W.  B. .  and  Smith,  Sir   Thomas,  analysis  of  cases  of   foreign  bodies  in  bronchi, 

quoted,  Larvng.  81 
Cheatle,  A.,  congenital  syphilitic  disease  of  ear  in  young  children,  quoted,  Otol.  63 
Cheek,  actinomycosis  of,  Derm.  48,  49 

,  papuliferous  sudoriparous  cyst  of,  sections  from  (E.  G.  Graham  Little),  Derm.  204 

.  right,  herpes  recurrens  of,  in  boy  (H.  G.  Adamson)  Derm.  81 

■ ■  and  nose,  shrapnel  wound  of  (L.  H.  Pegler),  Larvng.  21 

Cheeks,  face  and  neck,  granuloma  annulare  affecting,  Derm.  32 
Cheltenham,  Borough  of,  death-rates  of,  Epid.  5 

.  Rural  District  of,  death-rates  of,  Epid.  7 

Chemical  laboratory,  ferric  oxide  used  in,  Path.  39,  40 
Chemoceptors,  Derm.  Ill    . 

Chemotaxis.  positive  and  negative,  R.S.M.  Lect.  47 
Chemotherapy  in  syphilis,  rationale  of,  Derm.  Ill 

,  problem  of.  Derm.  Ill 

,  rationale  of,  Derm.  Ill 

and  practice  of  (J.  E.  R.  McDonagh),  Derm.  107.  124 

,  research  in,  Derrn.  116 

,  theory  and  practice  of  (J.  E.  R.  McDonagh),  Derm.  165 

Cherry  spot  in  macula,  Ophth.  34,  35 

Chest  and  shoulders,  remedial  exercises,  Surg.  52 

Chest-wall,  healthy,  movements  of,  Therap.  45 

,  movements  of.  effect  of  hard  exercise  upon,  Therap.  45 

,  partial  failure  in  irritable  heart  of  soldiers,  Therap.  45 

Chevalier  Jackson's  cesophagoscopic  tube,  diameter,  Larvng.  43 

Chevers,  N.,  "  Medical  Jurisprudence  of  India,"'  quoted,  Path.  27 

Chilblains,  treatment  by  colloidal  silver,  Derm.  132 

Children,  J.  G. ,  specimen  of  oat-hair  intestinal  concretion,  quoted,  Path.  70 

Children,  acute  nephritis  in,  variability,  Child.  62 

,  apparatus  to  assist  examination  of,  by  X-rays  (Stanley  Melville),  Electr.  94 

,  degree  of  myopia  in,  suitable  for  treatment  by  needling  of  lens  capsule,  Ophth.  15,  16 

,  evidence  of,  should  be  accepted  with  caution,  Psych.  4 

,  false  witness  of,  Psych.  6,  24 

,  suggestion,  a  factor  in,  Psych.  24 

,  latent  nephritis  in,  without  albuminuria.  Child.  41 

,  metabolism  of,  prejudicial  effects  of  deprivation  of  fresh  air,  sunlight  and  exercise  on, 

Child.  87,  90 

of  general  paralytics,  Wassermann  reaction  in,  Psych.  65 

,  perverted  testimony  of,  part  played  by  phantasy  in,  Psych.  9 

,  physiological  food  demands,  negligible  in  many  cases,  Child.  94 

,  rarity  of  dermatitis  herpetiformis  in,  Derm.  214 

,  untruth  common  habit  in,  Psych.  6,  24 

,  young,  congenital  syphilitic  disease  of  ear  in,  pathology,  Otol.  63 

Chiltern  Hills,  chalk  of,  Bain.  38 

,  district  of,  pulmonary  tuberculosis  rare  in,  but  virulent  when  imported,  Epid.  27 

,  valleys  of,  cancer  prevalent  among,  Epid.  27 

Chimpanzee,  mandible  of,  showing  condition  of  molars  and  pulp,  Odont.  40,  41 

,  very  young,  deciduous  dentition  of,  Odont.  48 

Chipping  Sodbury,  rural  district  of,  death-rates  of,  Epid.  6 

Chloral  and  bromide,  administration  in  cerebrospinal  meningitis,  Therap.  25 

Chloride,  ferrous,  not  ferric,  yielded  by  rusting  steel  particles  in   bread  upon  digestion  in 

stomach,  Path.  35 
Chlorination,  effect  of,  on  sand  organisms,  Epid.  41 
upon  protozoa  cultures  on  sand,  Epid.  41 
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Chlorine,  application  to  scar-tissue  forming  after  nerve-injury,  Surg.  JO 

Chloro-leuka?mia  (so-called)  and  chloroma,  green  colour  of ;  bearing  ol  anaemia  and  purpura, 

•with  greenish  coloration  of  bone-marrow  on  (F.  Parkes  Weber).  Clin.  7 
Chloroform,  administration   during   labour,  injection  of  dextrose  and   sodium  bicarbonate 

after,  Obst.  127 

during  lumbar  puncture  in  cerebrospinal  meningitis,  Therap.  11 

Chlorofcrm-poisoning,  delayed,  so-called,  Obst.  123 

,  so-called,  cardinal  symptoms,  Obst.  123 

Chloroma  and  so-called  chloro-leukaemia,  green  colour  of  ;  bearing  of  anaemia  and  purpura, 

with  greenish  coloration  of  bone-marrow  on  (F.  Parkes  Weber),  Clin.  7 

,  atypical  cases  of,  region  to  wbich  green  colour  was  limited,  Clin.  9 

,  green  colour  in,  theory  of  causation,  Clin.  10 

Cholera  belts,  application  in  dysentery,  R.S.M.  Leet.  87 

Cholesteatoma,  acting  as  graft  after  mastoid  operation,  Otol.  22,  23 

and  chronic  middle  ear  suppuration  combined  with  ostitis  vasculosa  (otosclerosis)  of 

labyrinth  capsule,  Otol.  47-56 
Chorionepithelioma  following  vesicular  mole  (M.  Handfield  Jones),  Obst.  27 

,  histological  report,  Obst.  28 

■ ,  pathological  description,  Obst.  2S 

,  no  recurrence  several  j'ears  after  removal,  Obst.  31 

Chorionic  villi,  cells  of,  pregnancy  toxaemia  commencing  in,  Obst.  128 
Choroid,  former  confusion  as  to  use  of  term,  Hist.  123 

,  iris  formerly  considered  to  be  part  of,  Hist.  121 

Choroiditis  following  operation  for  high  myopia,  Ophth.  21 

in  case  of  trypanosomiasis,  Ophth.  4,  5 

Chromic  acid,  perforation  of  nasal  septum  from  handling,  Derm.  82 

Chvostek,  irritability  of  facial  nerve  in  tetany  first  described  by,  Neur.  72 

Chvostek's  sign  showing  in  amyotrophic  lateral  sclerosis  in  man,  aged  28  (Leonard  Guthrie 

and  E.  G.  Fearnsides),  Neur.  71 
Cigarette  smoking,  excessive,  as  factor  in  heart  trouble  in  soldiers,  Surg.  59,  Therap.  41 
Cirrhosis  of  liver  and  alcoholism,  highest  death-rates  for,  in  Gloucestershire  districts,  Epid.  21 

,  hypertrophic,  two  cases  (T.  R.  Whipham),  Child.  26 

■ — ,  pigmentation  in,  Path.  48 

Civil  medical  and  surgical  profession  mainly  responsible  for  efficiency  of  service  for  treatment 

of  sick  and  wounded,  R.S.M.  Lect.  60,  61. 
Civilization,  influence  of,  on  sexual  season,  Hist.  64 
de  Clarges,  Philip,  "  Album  Amicorum  "  of,  containing  Harvey's  autograph,  Hist.  15 

-,  biographical  note  on,  Hist.  15 

Clark,  F.  Y.,  first  description  of  Vincent's  angina  by,  Med.  52 

Clerics  associated  with  physicians  in  treatment  of  diseases  of  women  in  mediaeval  time-. 

Hist.  32,  34,  35 

,  vernacular  gynaecological  treatises  written  by,  Hist.  35,  36 

Climate,  influence  in  causation  of  trench  nephritis  discredited,  Med.  and  Therap.  iv,  v 
Clinical  observation  in  adjudication  of  therapeutic  measures,  when  only  possible,    R.S.M. 

Lect.  33 
Clippingdale,  S.  D. — Discussion  on  analysis  of  Gloucestershire  statistics,  Epid.  J7 

,  the  Thames  Valley  :  certain  of  its  natural  and  medical  attributes,  Bain.  33 

Clothing,  defective,  in  Army  100  years  ago,  effect  on  mortality  rate,  Hist.  9 

Clutton,  Joseph,  pamphlet  on  "Good  and  Bad  Effects  of  Joshua  Ward's  Pill  and  Drop" 

described,  Hist.  106-109 
Coagulation-necrosis  follows  obstruction  of  central  retinal  artery,  Ophth.  35 

,  nature  of,  Ophth.  34 

Coal  measures,  influence  of,  on  prevalence  of  phthisis,  Bain.  18,  19 

Coats,  George,  death  of,  Ophth.  1 

,  diagnosis  of  retinitis  exudativa  by,  Ophth.  6,  11 
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Coats,  George. — On  the  cause  of   the  ophthalmoscopic   appearances  in  amaurotic  family 

idiocy  (read  by  R.  A.  Greeves,  F.R.C.S.),  Ophth.  30 
.  pathological  report  on  eyes  of  dog  with  cataract  following  total  thyroidectomy,  quoted, 

Ophth.  54 
Cobbold,  species  of  bilharzia  found  in  monkey  (Cercoccbus  fuliginosus)  by,  R.S.M.  Lect.  157 
Cocaine,  effect  upon  pupil,  Neur.  24 

— — ,  investigation  of  abnormal  conditions  of  eye  under,  Neur.  23,  24 
"  Cocaiue  mud  "  as  means  of  controlling  hemorrhage  in  operation  for  frontal  sinus  operation, 

Laryng.  106 
Cock,  F.  W. — Discussion  on  superstitions  concerning  menstruation,  Hist.  65 
Cockayne,  E.  A. —Congenital  sclerodermia  and  sclerodactylia,  Child.  62 

,  paroxysmal  haemoglobinuria,  Child.  63 

"  Cceur  jaune,"  colonies  of,  different  aspects,  R.S.M.  Lect.  133,  134 

,  organism  present  in  gas  gangrene,  R.S.M.  Lect.  122,  123,  125 

Cold,  external,  reaction  to,  in  normal  subject  and  anaesthetized  person  compared,  Ansesth.  3 

Coldrum  collection  of  Neolithic  men,  Child.  86,  87 

Cole,  Percival  P. — Discussion  on  war  injuries  of  jaw  and  face,  Odont.  108 

Colebrook  L. — Bacteriological   report  on  case   of   chronic  ulceration  in  a  boy,  shown  by 

Dr.  Graham  Little,  Derm.  60 
Coleford,  urban  district  of,  death-rates,  Epid.  6 
Colic  stasis,  treatment  by  stimulation  of  skin  areas,  result  confirmed  by  X-ray  examination 

and  opaque  meal,  Bain.  32 
Collapse  in  acute  dysentery,  treatment,  R.S.M.  Lect.  85 
Collie,    Sir    John,    percentage    of    apparently   healthy   males    examined,    yielding    positive 

Wassermann  reactions,  quoted,  Psych.  64 
Collier,  James  S. — Cases  of  (1)  jargon-aphasia,   (2)  tremor  resembling  paralysis  in  a  boy 

due  to  a  cerebral  lesion,  Neur.  67 

,  discussion  on  shell  shock  without  visible  signs  of  injury,  Psych,  and  Neur.  xxxiv 

Collins,  E.  Treacher. — Discussion  on  amaurotic  family  idiocy,  Ophth.  36 
— ,  discussion   on    eye    lesions  as  point  of    importance  in  directing  suspicion  to  possible 

trvpanosome  infection,  Ophth.  5 

on  a  fallacy  in  diagnosis  of  glioma  retinae,  Ophth.  12 

,  pseudo-glioma,  quoted,  Ophth.  6 

Collis,  E.  L.,  injurious  effect  of  inhaled  silica,  quoted,  Path.  26 

Collodion  membranes,  ultra-filtration  of  urine  through,  Med.  and  Therap.  xxvii,  xxviii,  xxx, 

xxxi 
Colloid,  calcified  body  of  calcium  phosphate  formed  by  diffusion  of  constitutent  salts  through, 

Odont.  12 

,  negative,  precipitation  by  kations,  Derm.  117 

Colloids,  certain,  forming  precipitate  when  coming  in  contact  with  each  other,  Odont.  91 
Coloboma  (large)  of  upper  lid  ;  operation,  result  (Arnold  Lawson),  Ophth.  27 
Colon,  distal,  tonic  contraction  in  intestinal  stasis,  significance  of,  Electr.  11 

,  hepatic  flexure,  kinking  or  bands  at,  skiagrams  representing,  Electr.  9,  10 

,  obstruction  at,  skiagram  showing,  Electr.  10 

,  temporary  sphincter  about,  Electr.  21 

,  neuro-muscular   mechanism  of,  functional  or  pathological  derangement,  significance, 

Electr.  8 

,  physiological  change  in,  point  at  which  shown,  Electr.  8 

,  pigmentation,  from  sulphide  of  mercury,  Path.  56,  57 

,  transverse  portion  of,  with   which  vagal   and   splanchnic   nerve-fibres  are   connected, 

Electr.  7,  8 

,  various  parts  of,  methods  of  stimulation,  Bain.  25 

"Colour    indicator,"    preparation   of,    in   compluetic   reaction    (Wassermann)    in   amentia, 

Psych.  32 
Colour  vision,  loss  of,  production  by  cerebral  lesions,  Ophth.  91 
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Colyer,  J.  F.—  Discussions  on  war  injuries  of  jaw  and  face,  Odont.  84 
Coma,  diabetic,  recovery  from,  cases  of,  Therap.  66 
Combination  pictures  of  events,  Psych.  5  (footnote) 
Comedones,  multiple,  of  frontal  region  (G.  1'ernet),  Derm.  83 

J ,  rubbing  in  brilliantine  as  probable  cause  of,  Don 

Command  depots  for  convalescent  soldiers,  Surg.  31 

,  electrical  equipment  at,  Surg.  33 

,  treatment  at,  Surg.  31,  32 

Commotio  cerebri,  emotional  shock  as  factor  in.  Psych,  and  Neur.  xi 

from  shell  shock,  Psych,  and  Neur.  ii.  iii 

,  meutal  symptoms,  Psych,  aud  Neur.  vi 

retime,  opacity  of  retina  in,  Opbtli.  37 

Communal  thought  in  primitive  races,  Psych.  26 

:mutator    attachment,  new,  for   rectifying   current   supplied   to    X-ray  tube  (Sir  J.  M. 

Davidson),  Electr.  55 

■ ,  demonstration  of,  Electr.  57 

nipendium  de  Epydimia "  of  1348  (plague  treatise),  Hist.  178 

' —  ,  summary  of,  Hist.  179 

Complement  as  reagent  in  compluetic  reaction  (Wassermann)  in  amentia,  Psych.  29 
Complementary  dose,  minimal,  determination  of,  in  compluetic  reaction  (Wassermann)  in 

amentia.  Psych.  33 
Complex,  conception  of,  Psych.  7 

,  definition  of,  Psych.  7 

thinking,  common  to  individual  as  well  as  to  crowd,  Psych.  16 

Complexes,  effect  of,  proportionate  to  their  emotional  strength,  Psych.  - 

.  upon  perceptions,  Psych.  7,  B 

,  introducing  phantastic  elements  into  memory-content,  Psych.  9 

,  widespread  and  fundamental,  rumours  due  to.  Psych.  19 

Compluetic  reaction  (Wassermann)  in  amentia  (references),  Psych.  62 

,  cases  "  definitely  positive,1'  analysis,  Psych.  40 
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,  "  weakly  positive  "  analysis,  Psych.  40 

— ,  incidence,  Psych.  59 

at  different  age-periods,  Psych.  39 
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,  description  of,  Psych.  34 

.  original  study  of  100  cases  (H.  F.  Stephens),  Psych. 

,  preliminary  preparations,  Psych.  30 
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examined,  Psych.    60 

of  presence  to  age  of  patients  examined,  Psych.  60 

,  relation  of,  to  clinical  varieties  examined,  Psych.  54 

.  result-  obtained,  Psych.  37 

published  in  various  countries,  Psych.  62 

,  scheme  of,  Psych.  35 

,  social  status  and  life-history  of  patients,  Ps;  ch.   12 

,  technique  employed,  Psych 

,  summary  of,  Psych.  36 

in  Mongolianism,  Psych.  6G 

'•  Composition"  (explosive),  necrosis  of  skin  from  handling  (J.  M.  II. 
•ption  and  menstruation,  relation  between,  Hist.  65,  66 

following  cessation  of  menses,  Hist.  63 

,  triple,  in  case  of  double  uterus,  Obst.  40 

Concha,  tumour  on,  after  radical  mastoid  operation,  case  (\Y.  M.  Mollison),  Otol.  25 
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1  psvchical  trauma,  as  opposed  to,  in  shell  shock,  Neur.  xxxiv 

,  retrograde  amnesia  in  shell-shock  with,  Psych,  and  Neur.  iii 

('?),  followed  by  otogenic  facial  paralysis.  Otol.  38 

Condenser  apparatus,  Bailey's  modification,  muscle-testing  with,  Surg.  16 

,  resistance,  Surg.  15 

.  voltage,  Surg.  15 

,  Lewis  Jones's,  defects  in.  Surg.  15,  16 

,  estimation  of  reaction  of  degeneration  in  muscles  by,  Surg.  15 

,  Hernaman- Johnson's  modification,  Surg.  7 

method  of  registration,  Surg.  14,  15 

in  treatment  of  nerve-injuries,  Surg.  11.  12 

,  muscle-testing  by,  purpose  of,  Surg.  20 

,  testing  of  muscle  reactions  by,  to  determine  improvement  or  reverse,  Surg.  18,  19 

current,  tetanizing,  where  found  valuable,  Surg.  22 

Condenser  discharge,  wave  of,  character,  Surg.  18 

discharges,  length  of,  as  indication  of  nerve  injury,  Surg.  S 

,  reaction  testing  of  muscles  by.  Electr.  26,  27,  31,  37 

,  application  of  electrodes,  Electr.  32 

,  prognosis  of  nerve-injury  in,  Electr.  32,  33 

,  voltage  required  in,  Electr.  31,  34,  37 

,  testing  reaction  of  degeneration  by,  advantages,  Electr.  27 

.  wave-lengtb,  alteration  in,  Surg.  18 

,  large-capacity,  required  to  elicit  response  in  nerve  after  injury,  Electr.  38 

,  new,  degrees  of,  impulses  given  by,  Electr.  31 

,  description  and  method  of  using,  Electr.  31 

Condenser-reactions  as  indication  for  operations  on  nerves,  Surg.  10.  11,  21 

as  indication  of  nerve  injuries,  time  required  for,  Surg.  9,  10 

,  discovery  of  abnormal  muscles  by,  Surg.  14.  15 

in  estimation  of  chances  of  recovery  from  nerve-injuries  without  operation,  Surg.  11 

,  retrogression  with  return  of  voluntary  power  in  muscle,  Surg.  9 

Condenser-system  of  nerve-testing,  Surg.  3 

based  on  time-values,  Surg.  3,  4 

Condenser-values,  method  of  registration  criticized,  Surg.  20.  21 

,  table  of,  Surg.  4 

Condensers,  discharge  by  metronome,  Surg.  5 

,  large  capacity,  when  required  in  muscle-testing,  Electr.  28 

■ ,  length  of  time  taken  to  empty,  in  proportion  to  size  of,  Surg.  3 

,   use    of,    in   diagnosis,   prognosis,    and   treatment  of    nerve    lesions    (F.    Hernaman- 

Johnson),  Surg.  1 
Conduct,  insanity  disorder  of,  Hist.  8 

Congo  district,  cases  of  trypanosomiasis  from,  with  eye-lesions,  Ophth.  4 
Conjunctiva,  diseases  of,  account  given  by  Laurentius,  Hist.  131 
Consanguinity  as  factor  in  possible  cases  of  syphilitic  amentia,  Psych.  45,  46 
Consciousness,  four  element-  of.  Neur.  IS 

,  loss  of,  after  shell  shock,  Psych,  and  Neur.  iii 

■ ■ ,  duration,  Psych,  and  Xeur.  iv 

,  renewal  of  events  happening  during,  by  h}Tpnosis.  Psych,  and  Neur.  iv 

■ ,  symptoms  following,  Psych,  and  Neur.  xxi 

Conservation,  mental  process  involved  in  evidence,  Psych.  S 
,  pathological  variations  of,  Psych.  10 

pation,  ctecal  type  of,  Electr.  21 
Constriction  and  rings,  folk  cures  by  (Dan  McKenzie),  Hist.  143 

Contagious  diseases,  discussion  on  nature  of,  in  anonymous  plague  tractate.  Hist.  Is5 
Convulsions,  amentia  with,  Psych.  56 
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Convulsions,  amentia  with,  forty-one  cases  of,  analysis,  Psych.  57 

,  results  of  compluetic  (YVassermann)  reaction  in,  Psych.  57 

during  teething,  history  of.  in  cases  of  lamellar  cataract  with  hypoplastic  teeth,  Child.  89 

in  trench  nephritis.  Med.  and  Therap.  xxxvii 

Conway,  Sir  Martin,  "The  Crowd  in  Peace  and  War,''  quoted,  Psych.  14,  15 
Coolidge  tube,  advantages  of.  Electr.  134 

,  in  radiography,  Electr.  98 

,  in  radioscopy,  Electr.  98 

apparatus,  mechanical  details  of,  Electr.  110,  117 

,  discussion  on  (Sir  J.  Mackenzie  Davidson),  Electr.  133  ;  (N.  S.  Pinssi*,  Electr.  136, 

142;    (Robert  Knox),  Electr.  98-133,   142;    (G.   Harrison  Orton),   Electr.   134,   141; 
(S.  Russ),  Electr.  140:  (C.  W.  S.  Saberton).  Electr.  138 

,  dosage  of  X-rays  with,  Electr.  122,  136-139,  142 

,  errors  in  adjustment,  vertical  and  angular,  Electr.  113-121 

,  expense  of,  question  as  to,  Electr.  135,  133.  139 

,  experiments  with,  apparatus  used  in,  Electr.  115 

,  disuse  of  high  tension  transformer  in,  Electr.  115,  139,  142 

,  heating  current  employed,  Electr.  116 

,  importance  of  spark-gap  as  indication  of  penetration,  Klectr.  101,  103 

,  particulars  of,  Electr.  99-114 

,  penetration  of  unfiltered  and  filtered  rays  through  four  inches  of  beef-steak, 

Electr.  124.  126.  127 

,  time  factor  in  dosage.  Electr.  116 

,  fixed,  comparative  results  of  filtered  and  unfiltered  rays  from,  through  beef  and 

air,  Electr.  130 

and  rotating,   comparison  of  effects  of  filtered  and  unfiltered   rays  through 

four  inches  of  beef,  with,  Electr.   131 

,  experiments  with,  tabulated  list,  Electr.  129 

,  radiation   through   air  with,   filtered   and   unfiltered  rays  being  used, 

Electr.  124,  128 

in  action,  pinhole  photograph  of,  Electr.  133,  134,  111 

t  possibilitv  of  producing  X-rays  of   same  penetrative  powers  as  gamma  rays  of 

radium,  Electr.  140 

,  protection  of  operator  during  use  of,  Electr.  134 

,  question  of  carrying  inverse  current,  Electr.  141 

f  radiograms  taken  with,  compared  with  those  taken  with  Macali>ter-\Yiggin  tube, 

Electr.  114 

,  replacement  of  defective  valves,  Electr.  135 

,  rotating,  experiment-,  with,  Electr.  117 

(  radiations  through  four  inches  of  beef,  rays  unfiltered,  and  filtered  through 

3  mm.  aluminium,  Electr.  124,  129 

(  results  obtained  from  filtered  and  unfiltered  rays  passed  through  beef  and  air, 

with,  Electr.  132 

,  with  angular  projection  of  rays,  Electr.  117       t 

,  rotation  over  part  to  be  irradiated,  Electr.  117 

,  therapeutic  application-,  Electr.  114.  131 

,  advantages,  Electr.  122. 

in  pruritus,  Electr.  138 

in  tinea,  Electr.  138 

in  treatment  of  tumours,  Electr.  122 

,  method  of  placing  plate-  in,  Electr. 

.  penetrative  power,  Electr.  12*. 

.  use  of,  amount  of  current  passed  through.  Electr.  135,  I 

,  avoidance  of  dermatitis  in,  Electr.   I 

,  heating  of  anl 
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Coolidge  tube,  use  of,  various  combinations  of  apparatus  used  and  time  to  produce  B  tint  on 

Sabouraud  and  noire  pastilles  in,  Electr.  116 

.  with  mercury  break,  Electr.  135,  137 

,  with  Wehnelt  break,  Electr.  137 

,  X-ray  dosage,  for  epilation,  Electr.  136,  138,  141 

examination  of  bismuth  meal  in,  Electr.  136 

and  X-ray  tube,  quality  of  rays  obtained  from,  compared,  Electr.  136,  141 

Cope.  V.  Zachary,  Captain  R.A.M.C. — Discussion  on  dyspituitarism  in  girl.  Child.  20 
Copper,  sulphate  of,  in  silicate  of  sodium  solution,  osmotic  growth  formed  by,  Odont.  6.  7 

electrodes,  ultra-violet  radiation  between  two,  Electr.  66 

Copper-salvarsan  compound,  discovery  by  Ehrlich,  Derm.  135 

Coprolite,  artificial  production.  Path.  67 

Coprolites.  nature  of,  Path.  G7 

Corbett,  Dudley. —Case  of  asphyxia  reticularis  (Unna),  Derm.  152 

,  case  for  diagnosis,  Derm.  151 

of  lymphangioma.  Derm.  9 

discussion  on  case  of  acute  lupu~  erythematosus,  Derm.  95 

of  lupus  vulgaris  exuberans,  complicated  by  epithelioma,  Derm,  28 

Cornea,  derivation  of,  sixteenth  century  notions  as  to,  Hist.  123 

,  diseases  of,  account  given  by  Laurentius,  Hist.  131 

Corn'ey,  B.  Glanyill,  I.S.O. — An  account  of  a  remarkable  sacred  potion  bowl  from  Tahiti, 

Hist.  27 
Corona  encircled  by  gumma  successfully  treated  by  one  intramuscular  injection  of  intramine, 

case  of,  Derm.  122 
,  primary   sore   in,    one   injection   of    intramine   in    successful   treatment   of,    case   of, 

Derm.  121 
,  typical  Hunterian  chancre  in,  treated  by  intravenous  injection  of  galyl,  followed  by 

intramuscular  injection  of  intramine,  case  of,  Derm.  121 
Cortico-spinal  interference,  bilateral,   in  case  of  hypopituitarism  with  dystrophia  adiposo- 
genital, Neur.  50 
(left)  and  general  tremor,  lesion  of  mesencephalon,  case  of  (L.  G.  Guthrie,  shown 

by  E.  <t.  Fearnsides),  Child.  14 
Cotswold  Hills,  oolite  of,  Bain.  38 
Cotton,  Lewis,  and  Tele,  streptococci  and  staphylococci  in  urine  in  cases  of  irritable  heart  of 

soldiers,  quoted,  Therap.  40 
Cotton,  impenetrable  by  rays  of  Simpson  light,  Electr.  70,  71 
"Couching  "  for  cataract,  formerly  performed  by  quacks,  Hist.  134 
Coulter,  R. — Discussion  on  operative  treatment  of  high  myopia,  Ophth.  21 
Counter-irritation,  deep  effects  of  rays  of  Simpson  light  due  to.  Electr.  71 
Crab,  shell  of,  calcospherites  in.  Odont.  15 

,  transverse  lamination  in,  Odont.  15 

,  tubes  in,  Odont.  15 

Cramer,  inability  to  distinguish  truth  from  phantasy  in  imbeciles,  quoted,  Psych.  6 

Crania,  fibrils  in,  function  discussed,  Odont.  18,  20 

Cranial  sutures,  stage  of,  in  relation  to  age  of  Piltdown  man,  Odont.  42,  57 

Cranio-maxillary  apparatus,  application  after  war  injuries  of  jaw  and  face,  Odont.  79 

Crawfurd,  R.— Of  superstitions  concerning  menstruation,  Hist.  49-66 

Creolin,  in  sterilization  of  ablution  water  against  bilharzia  infection,  B.S.M.  Lect.  167 

Cresol,  see  Army  cresol 

Cretinism,  compluetic  reaction  (Wassermann)  in  cases  of,  Psych.  53 

Crippling  from  wounds,  reduction  of,  in  soldiers,  Bain.  48-51,  53 

Critchett,    Sir    Axdersok.— Discussion   on   disturbances   of  vision   from    cerebral    lesion, 

Ophth.  93 
Crocker,  H.  Radeliffe,  case  of  epithelioma  in  lupus  vulgaris,  quoted,  Derm.  27 
Crookes,  H.,  action  of  metals  and  non-metals  on  bacteria,  quoted,  Derm.  136 
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Cropper,  J.  W. — Discussion  on  treatment  of  dysentery,  R.S.M.  Leet.  93 

Crops  and  vegetation,  menstruation  in  relation  to,  Hist.  53 

Crowd,  complex  thinking  common  to  individual  as  well  as  to,  Psych.  16 

,  uou-rational  thought  unrestrained  in,  Psych.  16,  17 

Crowd-psychology,  nature  of,  Psych,  14,  15 

,  theory  of,  criticized,  Psych.  15 

Crowd-thinking  and  individual  thinking,  distinction  hetween,  Psych.  16 

Croydon  War  Hospital,  treatment  of  dental  cases  at,  Odont.  66,  68,  84 

Cruelty,  instinct  of,  integral  part  of  human  nature,  Psych.  19 

Crustacea,  fibrillar  substance  in,  function  of,  Odont.  16 

Crystalline  deposit  formed  when  excess  of  calcium  phosphate  over  carbonate  present  in 
solutions,  Odont.  13 

Crystals  rare  in  urine  in  trench  nephritis,  Med.  and  Therap.  xxii 

Cul-de-sac  wound,  ascending  or  descending,  irrigation  of,  R.S.M.  Lect.  70 

Cullen,  T.  S.  and  Kelly,  H.,  torsion  of  body  of  uterus  on  cervix,  without  producing  symptoms, 
quoted,  Obst.  90 

Cumberbatch,  E.  P. — A  criticism  on  the  reaction  testing  of  muscles,  and  the  interpretation 
of  the  results,  with  reference  to  electrical  examination  of  nerve  injuries  in  war, 
Electr.  23-38 

,  discussion  on  cases  illustrating  results  obtained  by  use  of  Simpson  li^ht,  Laryng'.  24 

on  diathermic  fulguration,  Electr.  93 

■  on  treatment  of  convalescent  soldiers  by  physical  means,  Surg.  67 

on  use  of  condensers  in  diagnosis,  prognosis,  and  treatment  of  nerve  lesions,  Surg.  19 

,  use  of  the  Simpson  light,  with  a  description  of  the  apparatus,  Electr.  60 

Cumberland  and  Westmorland  parishes  sheltered  from  westerly  winds,  female  phthisis  death- 
rates  (1890-99),  Bain.  8 

Cummins  and  Gumming,  inoculations  of  paratyphoid  A,  quoted,  Med.  14 

Cdmston,  C.  G. — Hitherto  unpublished  portrait  of  Bellini,  Hist.  47.  18 

,  portrait  of  Paracelsus  at  the  Museum  at  St.  Gall,  Switzerland,  Hist.  113 

Cunningham,  nature  of  amoeba?,  quoted,  R.S.M.  Lect.  77 

Cutaneous  area  specially  involved  in  stereognosis,  Neur.  68 

Cuvier,  anatomical  reconstruction  by,  quoted,  Odont.  55 

Cyclitis,  complicating  myopia,  Ophth.  16 

Cynocepliahis  babouin,  canine  pulp  of,  Odont.  39,  40 

Cystocele,  paravaginal  fibroid  tumour  mistaken  for,  Obst.  97 

Cysts  or  spores,  existence  of  protozoa  in  dry  sand  in  form  of,  Epid.  35 

,  question  of  length  of  life  of,  in  passive  state,  Epid.  40 


Da  Costa,  irritable  heart  of  soldiers,  quoted,  Therap.  38 
Dacryocystitis,  bilateral,  in  syphilitic  child  (Coul.ro  Potter),  Laryng.  92 

,  operation  recommended,  Laryng.  93 

,  chronic,  cured  by  West's  intranasal  operation  after  failure  by  external  operation,  case 

(H.  Tilley),  Laryng.  46 
Dakin's  hypochlorite  solution  incontrol  of  sepsisin  war  ir.juries  of  jaw  and  face,  <  >dont.  1 16,  117 
Dale,  H.  H.,  F.R.S.,  ill  effects  of  hypodermic  injection  of  emetine   proved  experimentally, 

R.S.M.  Lect.  81  (footnote),  97 

,  experimental  treatment  of  bilharziosis  in  infected  rat-,  R.S.M.  Lect.  171 

Daniels,  C.  W.—  Eye  lesions  as  a  point  of   importance  in   directing  Buspioion   to  possible 

trypanosome  infection,  Ophth.  2 
Darier's  disease,  case  of  (E.  G.  Graham  Little),  Derm.  196 
Davidson,  Sir  J.  Mackenzie.— A  new  commutator  attachment  for  rectifying   the  current 

supplied  to  the  X-ray  tube,  Electr.  55 

,  discussion  on  the  Coolidge  tube,  Electr.  133 

,  newly-designed  localizing  couch,  Electr.  74 
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Davies,  D.  L.  —  Discussion  on  superficial  linear  keratitis,  Ophth.  52 
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,  case  of  double  acute  otitis  media  complicated  by  ulcerative  endocarditis,  death,  Otol.  85 
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on  audible  tinnitus  in  boy,  Otol.  26 

on  case  of  piece  of  bone  impacted  in  oesophagus,  Laryng.  44 

of  rhiuophyma,  Laryng.  79 

on  long-continued  spasm  of  oesophagus,  Laryng.  55 

on  papilloma  of  larynx  in  child  treated  under  suspension  laryngoscopy,  Laryng.  53 

on  treatment  of  gunshot  injuries  where  "  webbing  "  has  taken  place,  Laryng.  86 

,  specimens  from  a  case  of  laryngeal  crises  with  abductor  paralysis,  Laryng.  95 

Davis,  Haldin,  Raynaud's  disease  associated  with  calcareous  degeneration,  quoted,  Neur.  76 

Davy,  A.,  irritable  heart  of  soldiers,  quoted,  Therap.  38 

Dawson,  Sir  Bertrand. — Discussion  on  paratyphoid  fever,  opening  address,  Med.  1 

Dawson,  Charles,  argument  for  congruity  of  Piltdown  teeth,  Odont.  45 

Dawson,  G.  W. — Discussion  on  case  of  rhiuophyma,  Laryng.  78 

Day-dreaming  of  adolescents  an  example  of  phantasy,  Psych.  9,  12 

and  pseudologia  phantastica,  similarity  between,  Psych.  10 

Deaf-mutism  following  shell  shock,  Psych,  and  Neur.  xv,  xvi,  xvii 
Deafness  accompanying  endothelioma  of  nasopharynx,  Otol.  36 

associated  with  mutism,  Psych,  and  Neur.  xviii 

due  to  bullet-wound   of  vertex   of   skull,   histological   preparations   of   labyrinths   and 

tympana  of  soldier  suffering  from  (Sydney  Scott),  Otol.  28 

,  results  of  hearing  tests  employed  in,  Otol.  29,  30,  31 

following  shell  shock,  Psych,  and  Neur.  xxiii 

occurring  (gradually  or  suddenly)  between  seventh  and  thirteenth  years  in  late  type  of 

congenital  syphilis,  Otol.  64 

,  psychical,  means  of  diagnosis,  Psych,  and  Neur.  xxxviii 

,  syphilitic,  congenital,  accompanied    by  interstitial   keratitis   and   Hutchinson    teeth, 

Otol.  64 

,  late  type,  retiiology,  views  as  to  summarized,  Otol.  65-68 

,  date  of  onset  of  deafness,  Otol.  64 

and  blindness  following  gunshot  wound  of  temporal  region,  passing  off  later,  Otol.  30 

Death,  instantaneous,  in  shell  shock  without  visible  signs  of  injury,  Psych,  and  Neur.  iii 
Death-rates,  analyses  of,  problem  complex,  Epid.  11 

of  Gloucestershire,  structure  of,  Epid.  2  ;  see  also  under  Gloucestershire 

Deaths,  violent,  death-rates  from,   in  Gloucestershire  districts   determined  by  facilities  for 

drowning,  Epid.  22 

,  high  and  low,  Epid.  21,  27 

,  incidence  of,  in  Thames  Valley,  Bain.  43 

Decompression  operation  in  double  optic  neuritis,  Child.  31 

in  optic  neuritis,  Child.  71,  72 

Delivery,  natural  method,  followed  by  expression  of  placenta  in  labour  obstructed  by  ovarian 

cyst,  Obst.  22 
Delusions,  remorse  leading  to,  Psych,  and  Neur.  xxix 

and  hallucinations  of  hearing,  treatment  by  autognosis,  Psych,  and  Neur.  xxviii,  xxix 

Dendritic  ulcer,  resemblance  of  superficial  linear  keratitis  to,  Ophth.  41 

Denmark,  results  published  in,  of  compluetic  (Wassermann)  reaction  in  amentia,  Psych.  62 

Dental  films,  unaffected  by  rays  of  Simpson  light,  Electr.  68 

hygiene,  advocacy  of,  in  school-children,  Odont.  5 
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Dental  hygiene,  importance  of,  Odont.  5 

surgeons  and  general  surgeons,  collaboration   between,   in  treatment  of  war  injuries  of 

face  and  jaw,  Odont.  103,  112,  113 

,  intervention  must  be  prompt  in  war  injuries  of  jaw  and  face,  Odont.  75,  76,  83 

,  treatment  by,   of  war  injuries  of  jaw  and  face,   Odont.  2,  3,  64,  75,  7G,  80,  Bl, 

110,  111,  116 

work  in  British  army,  reform  in  organization  of,  suggested,  Odont.  2 

Dentifrices,  ingestion  of,  as  possible  cause  of  appendicitis,  Path.  29 

Dentinal  tube,  lining  to,  same  appearance  seen  in  decalcified  shell  of  terebratula,  Odont.  18 

tubes,  passage  into  enamel  of  elephant,  Odont.  135 

,  penetration  of  marsupial  enamel  by,  Udont.  26 

Dentine,  calcification  in,  Odont.  21 

.  completed,  phosphates  in  excess  in,  Odont.  13 

,  deposition  of  calcosphentes  in,  Odont.  14 

,  formation  of,  Odont.  21,  35 

,  continued  throughout  life,  Odont.  53 

,  state  of  pulp  during,  Odont.  44 

,  human,  concentric  calcospherites  with  parallel  lamination  in,  Odont.  21 

■ ,  stained,  showing  sheaths  of  Neumann,  Odont.  10,  11 

,  striation  in,  at  borders  of  carious  cavities,  Odont.  21,  22 

Depression,  mental,  definition  of,  Neur.  18 

in  sufferers  from  toxic  influences,  Therap.  31.  32 

Dermatitis,  avoidance  of,  with  use  of  Coolidge  tube,  Electr.  135 

,  chronic,  patchy,  case  (J.  L.  Bunch),  Child.  29 

,  exfoliative,  result  of  arsenical  intoxication,  Derm.  7,  9 

herpetiformis,  case  (S.  E.  Dore),  Derm.  78 

(A.  Eddowes),  Derm.  202 

in  boy  (George  Pernet),  Derm.  213 

in  children,  age  of  occurrence,  Derm.  203 

,  rarity,  Derm.  214 

,  pemphigus  in  relation  to,  Derm.  214 

,  probably  skin  disease  suffered  by  Marat,  Hist.  119,  120 

,  treatment  by  ar-enic,  Derm.  214 

,  methods  of,  Derm.  79,  80 

,  irregular,  dry,  scaly  red,  preceding  formation  of    nodules  and  .-cars  in  case  of  papulo- 
necrotic tuberculide,  Child.  51 

Dermatitis  polymorphes  douloureuses  recidivantes,  Derm.  213,  214 

Dermatolysis  and  molluscum  fibrosum,  with  congenital  morbus  cordis  and  kyph 
(J.  H.  Sequeira),  Derm.  84 

,  result  of  operation.  Derm.  86 

Devonshire  Hospital.  Buxton,  number  of  disabled  soldiers  treated  at,  Bain.  51 

,  under-current  douche  in  use  at,  Bain.  51 

Devonshire  parishes,  sheltered  from  south-west,  west  and  north-wi  phthisis  death- 

rat--  per  1,000  per  annum,  male  and  female  (1890-9'.)),  Bain.  7 

Dextrose,  experimental  injection  of,  failing  to  produce  symptoms  <>i  diabetes,  Therap.  71 

in  urine,  detection  with  Fehling's  solution,  Therap.  64 

and  sodium  bicarbonate,  injection  after  chloroform  administration  in  labour,  Obst.  127 

Diabetes  mellitus.  administration  of,  alcohol  in,  Ther  a 

,  alveolar  air  in,  Thera] 

,  association  of  Grave-'s  di-ease  with,  Neur.  21 

,  blood-sugar  in,  estimation  must  be  regular.  Therap.  89 

,  bodv-weight  in,  how  influenced  by  diet,  Thenu 

,  carbohydrate  tolerance  in.  testing  of,    i 

,  complications  of,  Therap.  69,  71 

,  course  of,  Therap.  65 
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Diabetes  mellitus,  definition  of,  Therap.  64 

,  development  of  tuberculosis  in,  Therap.  75 

,  diacetic  acid  in,  production  diminished  by  starvation  and  subsequent  diet,  Therap. 

90,  91 
■ — — ,  proportion  of  oxybutyric  acid  to,  influenced  by  amount  of  acetonuria 

Therap.  91 

,  disturbance  of  metabolism  of  proteins  and  fats  iu,  Therap.  93 

,  due  to  alteration  in  functions  of  pancreas,  Therap.  GO 

,  fat  tolerance  in,  testing  of,  Therap.  68 

,  food-supply  iu,  quantitative  regulation,  means  of  control  of  disease,  Therap.  93 

,  functional  or  progressive  nature,  determines  ultimate  success  of  fasting  treatment, 

Therap.  93 

,  glycosuria  a  variety  of,  Therap.  65 

,  gradual  increase  of  food  in,  points  to  be  observed,  Therap.  80 

,  in  various  stages,  treatment  by  fasting,  case  records,  Therap.  78-80 

■ in  young  man  treated  by  fasting,  Therap.  80,  81 

— ,  mild,  case,  treated  by  fasting,  Therap.  78 

,  in  aged  man  with  hypertrophied  heart  and  high  blood-pressure  treated  by 

fasting,  Therap.  78 
,  moderately  severe  case  treated  by  fasting,  Therap.  81,  83 

,   treatment   by    fasting,    case    showing    advantage,    difficulty   and    dis- 
advantage of  method,  Therap.  84 
,  oxybutyric  acid  iu,  proportion  to  diacetic  acid  influenced  by  amount  of  acetonuria 

present,  Therap.  91 

,  possible  cause  of,  Neur.  19 

,  production  of  /8-oxybutyric  acids  in,  Therap.  72 

,  prognosis  in,  how  affected,  Therap.  72 

,  protein  tolerance  in,  testing  of,  Therap.  68 

,  recovery  from,  cases  of,  Therap.  65 

,  respiratory  quotient  in,  Therap.  72 

,  severe,  treatment  by  fasting,  Therap.  84,  85,  86 

,  sugar  in  urine  and  in  blood  in,  percentages  compared,  Therap.  70,  71 

produced  in,  assimilated  by  fasting,  Therap.  S7 

,  assimilation,  advantages,  Therap.  80 

promoted  by  strict  adherence  to  diabetic  diet,  Therap.  87 

,  tolerance  for  carbohydrates  in,  dependent  on  amount  of  exercise  taken,  Therap.  75 

,  treatment,  Therap.  67 

by  alimentary  rest,  discussion  on  (W.  Langdon  Brown),  Therap.  92 ;  (P.  J. 

Cammidge),   Therap.  92;  (O.  Leyton),  Therap.  63;  (J.  H.  Ryfiel),  Therap.  90;  (E.  I. 

Spriggs),  Therap.  76 

,  see  also  under  Diabetes,  treatment  by  fasting 

by  drugs,  Therap.  66 

by  fasting,  Therap.  67,  68,  76,  7S-89,  91-93 

,  reduces  toxic  acidosis,  Therap.  92 

,  temperament  of  patient  decides  suitability  for,  Therap.  89,  92 

,  dietetic.  Therap.  73,  74 

,  education  of  patient  in,  Therap.  94 

■ ,  intake  of  protein  in,  Therap.  93 

,  knowledge  of  dosage  and  properties  of  foods  requisite  in,  Therap.  94 

with  marked  acidosis  treated  by  modified  strict  diet,  Therap.  88 

mild  acidosis  treated  by  modified  strict  diet,  Therap.  80 

l»iacetic    acid    in    diabetes,    production    diminished    by    starvation    and   subsequent    diet, 

Therap.  00 

»  proportion   of   oxybutyric    acid   to,    in   relation   to   amount    of    acetonuria, 
Therap.  91 
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Diagnosis,  cases  for  (II.  W.  Barber),  Derm.  14 

(Dudley  Corbett),  Derm.  151 

(S.  E.  Dore),  Derm.  65 

(E.  G.  Fearnsides),  Neur.  55 

■ (E.  CI.  Graham  Little),  Derm.  3G,  01 

—  (J.  S.  Risien  Russell),  Neur.  8G 

(James  Taylor),  Neur.  59,  60 

(Hugh  Thursfield),  Neur.  56,  82 

,  laryngeal  (I.  Moore),  Laryng.  4o 

,  provisional  diagnosis :  nodular  lupus  erythematosus,  followed  by  atrophy  of  skin 

and  subcutaneous  tissue  (J.  M.  H.  MacLeod),  Derm.  87 

syringomyelia  or  disseminated  sclerosis  (?)  (S.  A.  K.  Wilson),  Neur.  64 

?  tuberculosis  (W.  Knowsley  Sibley),  Derm.  37,  76 

,  microscopical  specimen  for  (A.  Eddowes),  Derm.  50 

Dialy^ing  membranes  in  enamel  organ,  Odont.  10 

Diarrhoea  accompanying  irritable  heart  of  soldiers,  Therap.  29.  46 

and  enteritis,  in  Gloucestershire  districts,  conditions  favourable  to  development,  Epid. 

20,  27 

,  highest  death-rates  for.  Epid.  20,  27 

,  flagellate,  prevention  of,  by  better  disposal  and  disinfection  of  faeces,  Epid.  45.  48 

,  transmission  of,  mode  unknown,  Epid.  44 

in  paratyphoid  fever,  Med.  2,  4,  31 

in  trench  nephritis.  Med.  and  Therap.  ix 

on  Gallipoli  Peninsula,  R.S.M.  Lect.  Ill 

,  examination  of  faeces  in,  R.S.M.  Lect.  116 

Diaschisis  theory,  von  Monakow's,  explaining  subconscious  malingering  following  shell- 
shock,  Psych,  and  Neur.,  xxxvi 

I  (iastase  activity  values  in  urine  in  heart  disease,  Med.  and  Therap.  xx 

;  in  nephritis,  Med.  and  Therap.  xx 

■ in  toxic  kidneys,  Med.  and  Therap.  xx 

in  trench  nephritis  low,  Med.  and  Therap.  xx,  xxxiv 

reaction  in  urine  aid  to  prognosis  in  trench  nephritis,  Med.  and  Therap.  xi,  xiii.  xx 

Diathermic  fulguration  (W.  J.  Turrell),  Electr.  92 

,  methods  of  application,  Electr.  92,  93 

,  therapeutic  applications,  Electr.  93 

Diathermy  current  in  treatment  of  ca*>e  of  epithelioma  of  palate,  recommended,  Laryng.  S9 

of  malignant  disease  (J.  W.  Bond),  Laryng.  113 

of  convalescent  soldiers,  Surg.  70 

of  melanotic  sarcoma  of  hard  palate,  Laryng.  114 

of  trench  foot,  Surg.  67 

relieves  pain  in  traumatic  neuritis,  Surg.  67 

Dick,  J.  Lawson. — The  teeth  in  rickets,  Child.  83 

Diet  as  means  of  pre>erving  sight,  Laurentiu-'  views  upon,  Hist.  137 

,  diabetic,  strict  adherence  to,  promotes  assimilation  of  sugar,  Thera] 

in  acute  dysentery,  R.S.M.  Lect.  87,  88 

in  diabetes  mellitus,  Therap.  67,  68,  73-76,  77,  SO,  82,  84-90,  92-94 

in  paratyphoid  fever,  Med.  2 1 

in  plague-times  prescribed  in  plague  tractates,  Hist.  1G5,  181,  190 

in  typhoid  fever,  Med.  24 

,  modified,  strict,  in  treatment  of  diabetes  with  mild  acidosis,  Therap.  87 

of  diabetes  mellitus  with  marked  acidosis,  Therap.  88 

Dietary,  scheme  of,  for  diabetic  patients,  Therap.  73,  74 

,  diabetic  preparations  (so-called)  excluded  from,  Therap.  75 

Dietetic  course,  graduated,  after  war  injuries  to  jaw  and  face,  Odont. 

treatment  of  plague  presented  in  tractates.  Hi->t.  196 
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Dietetic  treatment  of  trench  nephritis,  Med.  and  Therap.  xii 

Diffusion,  question  of,  complicated  by  ideas  of  osmosis,  R.S.M.  Lect.  44 

Digestion,  natural,  solution  of  iron  or  steel  filings  in  small  intestine  uncompleted  by,  Path.  36 

Dionine,  administration  in  superficial  linear  keratitis,  Ophth.  40,  52 

Di-ortho-amino-thio-benzene,  see  Intr amine 

Dioxy-diamino-stibino-benzene,  therapeutic  action  qualified,  Derm.  117 

,  toxicity  considerable,  Derm.  117 

Di-para-amino-hydroxy-ferric-benzene  sulphonate,  formula  of.  Derm.  123 
Di-para-amino-thio-benzene,  formula  of,  Derm.  119 
Diphtheria,  amaurosis  accompanying,  Neur.  10 

,  bullous  affection  in,  Cbild.  57,  58 

,  followed  by  gangrene  of  leg  (E.  B.  Gunson),  Child.  56 

,  mortality  from,  in  Gloucestershire  districts,  Epid.  20,  26 

of  skin,  with  lesions  bullous  from  first,  Child.  55 

of  vulva,  rarity,  Child.  58 

,  transient  hemiplegia  following  ;  death  from  myocarditis,  Cbild.  59 

in,  rarity,  Child.  54 

with  diphtheritic  onychia,  transient  hemiplegia  accompanying,  Child.  53 

,  see  also  Onychia,  diphtheritic 

Diphtheroids  in  throat  cultures  from  cases  of  trench  nephritis,  Med.  and  Therap.  viii 
Diplococei,   colonies   of,  resulting    from   implantation   of   wound   streptococcus   into   blood, 

E.S.M.  Lect.  9,  10 
Diplococcus  in  gas  gangrene,  R.S.M.  Lect.  123,  124 
Disease,  experiments  made  by,  in  effecting  dissolution,  Neur.  19 

,  origin  of,  inconsistent  ideas  of  Paracelsus  as  to,  Hist.  4 

Disinfectants  used  for  latrines  on  Gallipoli  Peninsula,  R.S.M.  Lect.  110 

Dissection,  post-mortem,  thirteenth  century  miniature  representing,  Hist.  30,  39 

Dissolution,  experiments  made  by  disease  in  effecting,  Neur.  19 

IHstoma  hcematobium  transferred  to  special  genus,  Bilharzia,  R.S.M.  Lect.  145 

Diverticula,  production  in  intestinal  stasis,  significance  of,  Electr.  11 

Docker,  treatment  of  dysentery  with  ipecacuanha,  alluded  to,  R.S.M.  Lect.  75 

Dog,  experimental  total  thyroidectomy  in,  followed  by  double  cataract,  Ophth.  53 

,  interstitial  keratitis  in,  following  partial  thyroidectomy,  Ophth.  56 

Domestic  animals,  sexual  season  in,  Hist.  62 

Domestication,  influence  of,  on  sexual  season,  Hist.  64 

Donelax,  James.  —Case  of  paralysis  of  the  left  vocal  cord  in  a  woman,  aged  25,  Laryng.  108 

,  discussion  on  angeio-fibroma  of  nasopharynx,  Laryng.  34 

on  case  of  plumbism  and  pyorrhoea,  Laryng.  73 

on  cases  of  chronic  frontal  sinus  empyema  treated  by  intranasal  method,  Larvng. 

104 
on  treatment  of  gunshot  injuries  of   larynx  where   "webbing"  has  taken  place, 

Laryng.  86 

on  tumour  of  palate,  Laryng.  5 

Doban,  Alban  H.  G.— Discussion  on  primary  carcinoma  of  Fallopian  tube,  Obst.  60 
Dore,  S.  E.— Case  for  diagnosis,  Derm.  65 

,  case  of  dermatitis  herpetiformis,  Derm.  78 

of  urticaria  pigmentosa  in  an  adult,  Derm.  11 

,  discussion  on  case  for  diagnosis,  Derm.  89 

of  chronic  ulceration  (ulcus  molle  serpiginosum),  Derm.  25 

of  dermatitis  herpetiformis,  Derm.  202 

of  granuloma  annulare,  Derm.  32 

of  Kaposi's  multiple  pigmentary  sarcoma,  Derm.  224 

of  lichen  planus  hypertrophieus,  Derm.  201 

scrofulosorum,  Derm.  143 

of  lupus  vulgaris  deformans,  complicated  by  epithelioma,  Derm.  29 
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Dore,  S.  E. — Discussion  on  case  of  pityriasis  rubra  pilaris,  Derm.  195 

,  discussion  on  case  of  chronic  diffuse  papillomatosis  of  left  foot  and  leg,  Derm.  93 

on  case  of  staphylococcia  in  xerodermatous  patient,  Derm.  90 

Dorsetshire,  parishes  of,  sheltered  from  westerly  winds,  female  phthisis  death  rates  (1890-99), 

Bain.  8 
Douche,  stimulating,  in  treatment  of  convalescent  soldiers,  Surg.  3G 

,  under-current,  at  use  at  Buxton,  Bain.  51 

Douches,  abdominal,  beneficial  effects,  cause  of,  Bain.  29 

,  directed  to  stimulation  of  skin  areas  in  treatment  of  gastro-intestina]  stasis,  Bain. 

,  without  pressure,  effect  on  circulation  and  nerve-centres,  Bala.  30 

studied  at  Aix-les-Bains,  Bain.  30 

Douglas,  Dr.  James,  of  Carlisle,  autograph  letter  of,  describing  inoculation  of  small-pox  in 

Carlisle  in  1755,  Hist.  21 

,  biographical  note  on,  Hist.  21 

Downie,  J.  Walker,  classical  case  of  late  congenital  syphilitic  deafness,  quoted,  Otol.  65 
Dreams  of  past  experiences,  Psych,  and  Neur.  xiv,  xv 

,  origin  of,  Psych,  and  Neur.  xiv,  xv 

,  terrifying,  following  shell  shock,  Psych,  and  Neur.  x,  xi,  xxvii 

,  psychic  trauma  maintained  by,  Psych,  xiii 

Dreamy  states  in  epilepsy,  Neur.  19 

Dreyek,  Georges. — Discussion  on  paratyphoid  fever,  Med.  9 

Drill,  setting-up,  as  cause  of  irritable  heart  of  soldiers,  Therap.  38,  39 

■ ,  theory  disproved,  Therap.  39 

Drinking  water,  bilharziosis  infection  from,  R.S.M.  Lect.  162 

,  sterilization  against  bilharzia  infection,  R.S.M.  Lect.  107 

,  how  alone  effected,  Epid.  48 

Drowning,  facilities  for,  determines  incidence  of  death-rate  for  violent  deaths  in  Gloucester- 
shire, Epid.  22 
"  D  "  species  or paradardanellensis  organism  isolated  in  cases  of  camp  jaundice,  R.S.M.  Lect. 

113 
Ducrey's  bacillus  of  soft  chancre,  inoculation  with,  probable  cause  of  chronic  ulceration,  case, 

(E.  (1.  Graham  Little),  Derm.  23 
Ductless  glands,  disorder  of,  in  gastro-intestinal  stasis,  Bain.  31.  32 
Ductus  communis,  intestinal  contents  alkaline  below  entrance  of,  Path.  37 
Dudgeon,    L.    S. — Personal   experiences   on   the   Gallipoli    Peninsula   and    in    the  Eastern 

Mediterranean  while  a  member  of  the  War  Office  Committee  for  Epidemic   Diseases 

and  Sanitation.  R.S.M.  Lect.  101-118 
Duncan,  J.  Matthews,  need  of  communications  on  obstetric  science  and  j  m  general 

practitioners,  quoted,  Obst.  34 
Dunn.  H.  Percy.— A  sixteenth-century  oculist.  lli>t.  120-142 
Dunn,  W.  E.  N. — Discussion  on  treatment  of  dysentery,  R.S.M.  1/ 
Duodenal  section  of  alimentary  tract,  Electr.  6 

,  sphincteric  tract  of,  Electr.  6 

stasis,  point  of  commencement,  Electr.  7,  10 

Duodenum,  elongation  and  dilatation,  demonstration  by  X-ray  after  bismuth  meal,  Electr.  1'.) 

■ — — ,  with  intestinal  stasis,  skiagram  showing,  Electr.  19 

,  stimulation  of,  through  skin  areas,  Bain.  25 

-,  X-ray  observations  of,  Electr.  13 

Dura  mater,  choroid  formerly  supposed  to  be  derived  from,  Hist.  129 

,  exposure  of,  in  mastoid  operations  with  primary  skin-grafting.  Otol.  1  I 

Durkheim,  communal  thought  in  primitive  races,  quoted,  Psych.  26 

Dust  from  hospital  ward,  growth  obtained  from,  Epid.  II 

Dust-storms  as  cause  of  widespread  infection  of  intestinal  tract  among  troops  on  Gallipoli 

Peninsula,  R.S.M.  Lect.  Ill 
Dysenteric    ulceration,   bismuth-X-ray   localization   <>f,    cases   illustrated     (C.   J.    dlasson), 

Med.  39-50 
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Dysentery,  acute,  collapse  in,  treatment,  R.S.M.  Lect.  85 

,  in  American  civil  war,  drugs  used  for,  R.S.M.  Lect.  97 

,  infectivity  of,  R.S.M.  Lect.  95 

■ ,  prognosis,  R.S.M.  Lect.  95 

,  treatment  of  (Sir  R.  Ross),  R.S.M.  Lect.  73 

by  appendicostomy,  R.S.M.  Lect.  86 

by  castor-oil,  R.S.M.  Lect.  95 

by  cholera  belts,  R.S.M.  Lect.  87 

by  drugs,  R.S.M.  Lect.  87 

— : by  emetine,  early  records  of,  R.S.M.  Lect.  77,  96 

■ by  enemata,  R.S.M.  Lect.  86 

by  hot  baths,  R.S.M.  Lect.  87 

by  ipecacuanha,  first  records  of,  R.S.M.  Lect.  74 

in  association  with  other  drugs,  R.S.M.  Lect.  75,  76 

in  later  stages,  R.S.M.  Lect.  89 

by  olive  oil,  R.S.M.  Lect.  87 

by  opium,  R.S.M.  Lect.  85 

■ by  paraffin,  R.S.M.  Lect.  96,  97,  99 

,  non-purgative,  R.S.M.  Lect.  87 

by  rest,  R.S.M.  Lect.  96,  98 

— by  warmth,  R.S.M.  Lect.  98 

dietetic,  R.S.M.  Lect.  87,  88,  96 

in  India,  R.S.M.  Lect.  75,  76,  77 

should  be  under  one  medical  man,  R.S.M.  Lect.  96,  99 

,  amoebic,  administration  of  emetine  hydrochloride  after  recovery,  R.S.M.  Lect.  96 

,  among  soldiers,  R.S.M.  Lect.  78 

at  Mudros,  R.S.M.  Lect.  106 

,  bacillary  invasion  superadded  upon,  R.S.M.  Lect.  82 

— ,  carriers  of,  R.S.M.  Lect.  92 

j  percentage  among  men  returned  from  Gallipoli,  R.S.M.  Lect.  91 

,  cause  of,  R.S.M.  Lect.  91 

■ ,  complicating  typhoid  fever,  R.S.M.  Lect.  82 

,  first  records  in  India,  R.S.M.  Lect.  77 

,  followed  by  fatty  degeneration  of  heart,  R.S.M.  Lect.  SI 

in  Alexandria,  R.S.M.  Lect.  78-83 

,  larval  form  of,  R.S.M.  Lect.  83 

,  latent,  liver-abscess  following,  R.S.M.  Lect.  88,  89,  94 

,  liver-abscess  following,  prevention,  R.S.M.  Lect.  88,  89 

,  on  Gallipoli  Peninsula,  R.S.M.  Lect.  114 

,  examination  of  intestinal  contents,  R.S.M.  Lect.  114,  115 

— — ,  prevalence,  R.S.M.  Lect,  116 

,  prevention  of,  by  better  disposal  and  disinfection  of  feces,  Epid.  45,  48 

■ ,  severity    among    British,    Australian    and   New    Zealand   troops   compared   with 

Indian,  R.S.M.  Lect.  80 

,  transmission  by  enema  syringe,  R.S.M.  Lect.  99 

by  sand,  R.S.M.  Lect.  99 

of,  mode  unknown,  Epid.  44 

,  treatment  by  emetine  hydrochloride,  R.S.M.  Lect.  77,  78,  94,  96 

,  deaths  following,  R.S.M.  Lect.  80,  81 

,  importance  of  R.S.M.  Lect.  79 

,  must  be  prolonged,  R.S.M.  Lect.  89 

,  percentage  of  patients  failing  to  be  cured,  R.S.M.  Lect.  81 

,  results,  R.S.M.  Lect.  116,  117 

,  and  bacillary,  associated,  R.S.M.  Lect.  99 

,  treatment  of  both  forms  by  sulphates  together  with  emetine  hydrochloride, 

R.S.M.  Lect.  84 
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Dysentery  and  typhoid  fever,  combined,  proved  by  autopsy  findings,  Med. 

bacillary,  among  soldiers,  R.S  M.  Lect.  78 

,  at  Mudros,  R.S.M.  Lect.  106 

-,  diagnosis,  R.S.M.  Lect.  95 

,  in  Alexandria.  R.S.M. Lect.  83 

_ — ,  percentage  of  convalescents  at  King  George  Military  Hospital  giving  evidence  of 

R.S.M.  Lect.  92 

.  rarity  on  Gallipoli  Peninsula,  R.S.M.  Lect.  116 

.  treatment  by  ipecacuanha,  possible  value.  R.S.M.  Lect.  76 

bv  sulphate  of  magnesium,  R.S.M.  Lect.  78,  84 

"- —  of  sodium,  R.S.M.  Lect.  78,  84 

,  chronic,  treatment  by  enemata,  R.S.M.  Lect.  76 

by  nitrate  of  silver,  R.S.M.  Lect.  76 

due  to  paratyphoid  infections,  Med.  31 

_  followed  by  heart  troubles  in  soldier,  case,  Surg.  59 

.  form  associated  with  spirochetes.  R.S.M.  Lect.  117 

,  irritable  heart  of  soldiers  following.  Therap.  41 

,  running,  treatment  by  tannic  acid,  R.S.M.  Lect.  B5 

,  acute,  treatment  by  antidysenteric  sera,  R.S.M.  84.  85 

by  polyvalent  sera,  R.S.M.  Le<  ' 

,  stools  from  cases  of,  deposited  on  sand,  diminution  of  size  of  amoebae  in,  Epid. 

,  examination  of,  Epid.  33 

,  growth  of  Amoeba  Umax  in,  Epid.  39 

.  tent  hospital  for.  at  East  Mudro>,  R.S.M.  Lect.  104 

1  treatment  by  antiseptics.  R.S.M.  Lect.  93 

in  classical  times,  R.S.M.  Lect.  73 

in  sixteenth  and  seventeenth  centuries,  R.S.M.  Lect, 

Dysentery-bacilli  will  not  grow  in  brilliant  green,  Med.  30 

Dvspepsia  in  irritable  heart  of  soldiers,  Therap.  40,  42 

Dy-pituitarism,  case  of  (S.  Stephenson),  Child.  23 

,  result  of  blood-examination,  Child.  24 

examination  of  visual  field,  Child.  24,  25 

,  Eoraiu  type  of.  enlargement  of  sella  turcica,  how  revealed  in,  Child.  14 

,  optic  atrophy  without  preceding  optic  neuritis,  Child.  14 

,  method  of  removing  tumours  in,  Child.  26 

(?),  "  pudding  face''  type  of  (E.  G.  Eearnsido).  Neur.  69 

,  X-ray  of  sella  turcica  in,  Neur.  70 

Dvspncea  and  oedema  in  trench  nephritis,  onset  simultaneous  Med.  and  Therap.  ix.  xi 

in  tracheitis  sicca,  Laryng.  52,  53 

in  trench  nephritis,  Med.  and  Therap.  ix,  xii,  xiv,  xxx,  xxxvi,  xxxvii 

Dystrophia  adipo-,o-genitalis,  in  case  of  hypopituitarism,  with  polyuria  and  polydipsia  (E.  G 
Fearnsides),  Neur.  50 

Napoleonic  facies  in,  Neur.  52,  54 

Dystrophy,  muscular,  case  of  (P.  Hamill),  Neur.  81 


Ear,  actinomycosis  of,  Derm.  49 

bulge  and  displacement,  in  osteogenesis  imperfecta,  Child.  45-47,  19 

,  diseased,  ocular  movements  produced  by,  Neur.  16,  17 

,  diseases  of,  routine  examination  of  post-nasal  space  and  posterior  nares  in,  Otol.  37 

,  inspissated  wax  in,  removal,  curing  intractable  neuralgia,  Dem; 

,  internal,  suppuration,  operation  for,  skin  grafting  contra-indicated 

,  middle,   catarrh    of,    question    whether   secondary   to    malignant  disease    or   syphilid, 

Otol.  37 
,  curetting  of,  question  of  injury  done  by,  Ot 
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Ear,  middle,  gumma  of,  in  child,  Otol.  63 

,  haemorrhage  into  one,  without  fracture  of  base,  in  case  of  bullet  wound  of  vertex 

of  skull,  Otol.  31 

,  malignant  disease    of,  following    chronic    suppurative    otitis  media,  extension  to 

mastoid  cells,  operation,  rapid  recurrence,  employment  of  radium,  temporary  relief 
(Sir  W.  Milligan),  Otol.  34 

,  suppuration,  chronic,  and  cholesteatoma,  combined  with  ostitis  vasculosa  (oto- 
sclerosis) of  labyrinth  capsule,  Otol.  47-56 

,  obscure  complication  of  (E.  D.  D.  Davis),  Otol.  87 

,  unilateral  sero-mucous   catarrh  of,   significance    of,   in    persons  over  middle  age 

(SirW.  MiUigan),  Otol.  36 

of  seven  months'  foetus,  microscopic  section  of,  spirochetes  in,  Otol.  63 

,  syphilitic  disease  of,  congenital  (J.  S.  Fraser),  Otol.  62 

,  case  of,  clinical  history,  Otol.  68-70 

,  "  compression  "-nystagmus  in,  Otol.  73 

-,  microscopical  examination  of  specimens  from,  Otol.  71 

Ears,  granuloma  annulare  affecting.  Derm.  32 

East  Dean,  rural  district  of.  death-rates  of,  Epid.  6 

Eau  courante  bath,  Bain.  53,  54  ;  see  also  Whirlpool  baths 

von  Ebner,  intercolumnar  bridges  seen  in  enamel  of  elephant,  Odont.  128,  130,  131,  136,  137 

,  structure  and  arrangement  of  enamel  prisms,  quoted,  Odont.  121,  122,  123 

Eccles,  treatment  of  dysentery  by  emetine  and  morphia  (1869),  R.S.M.  Lect.  96 

Eccles,  H.  A. — Discussion  on  new  method  of  bullet  extraction,  Electr.  90 

Eczema,  treatment  by  Simpson  light,  Electr.  64,  72 

Eddowes,  Alfred. — Acute  lupus  erythematosus,  with  nodular  necrotic  cutaneous  tuber- 
culides of  arms  and  hands,  feet  and  legs,  Derm.  94 

,  case  of  dermatitis  herpetiformis,  Derm.  202 

of  folliclis  (papulo-necrotic  tuberculide),  Derm.  33 

,  discussion  on  case  for  diagnosis,  Derm.  66 

(tuberculosis),  Derm.  78 

of  actinomycosis.  Derm.  50 

of  (?)  lichen  planus,  Derm.  37 

of  tuberculous  disease  of  face,  Derm.  212 

on  cases  of  urticaria  pigmentosa,  Derm.  218 

on  general  carcinomatous  infiltration  of  skin  resulting  from  X-ray  burn,  Derm.  7 

on  recurrent  herpes  zoster  of  face  with  hemiatrophy,  Derm.  46 

— on  result  of  arsenical  intoxication,  Derm.  8 

on  sclerodermia  with  Graves's  disease,  Derm.  68 

on  staphylococcia  in  xerodermatous  patient,  Derm.  90 

,  microscopical  specimen  for  diagnosis,  Derm.  50 

Eden.  T.  W.,  and  Lockyer,  C,  case  of  acute  torsion  of  body  of  uterus  on  cervix,  quoted, 
Obst.  91 

Edmoxd,  J. — Extensive  scarring  of  face,  Laryng.  59 

Edmunds,  Walter. — Double  cataract  following  experimental  total  thyroidectomv  in  a  dog, 
Ophth.  53 

Egypt,  horses  in,  sand-colic  in.  Epid.  39 

,  mollusca  of,  genera  of,  table  showing,  R.S.M.  Lect.  153 

.  in  which  trematode  larva?  occur,  R.S.M.  Lect.  154 

,  sand  amcebjeof,  studies  on  (Lieutenant-Colonel  Sir  R.  Ross  and  Captain  D.  Thomson), 

Epid.  33-48 

blown  from  south  by  "  Khamseen  "  winds,  heavily  infected  with  bacterial  organ- 
isms, Epid.  37 

of,  protozoa  in,  occurrence  widespread,  Epid.  36  . 

Egyptians,  ancient,  skulls  of,  attrition  of  first  permanent  molar,  Odont.  60 

,  difficulty  in  determining  age,  Odont.  57 
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Ehrlich,  first  investigations  not  directed  to  arsenical  compounds,  Derm,  I 

,  latest  discoveries  of,  Derm.  135 

,  side-chain  theory  of,  cause  of  union  of  antigen  and  antibody  in,  Derm.  Ill 

,  views  of  mode  of  action  of  salvarsan,  Derm.  112 

,  way  in  which  salvarsan  was  discovered  by,  Derm.  53 

Elbow-joint,  fracture  of,  reaction- testing  of  muscles  in,  Electr.  26 

,  tuberculous  disease  of,  treatment  by  Simpson  light,  Electr.  72 

Electric  bell  circuit,  new  method  of  bullet  extraction  combined  witb,  Electr.  77-80 

current,  continuous,  in  treatment  of  nerve  injuries,  Surg.  20 

,  muscle-testing  by,  Surg.  8 

,  potential  of,  alteration  in  producing  contraction  of  muscle,  Surg,  1 

supplied  to  X-ray  tube,  new  commutator  attachment   for   rectifying   (Sir  J.   M. 

Davidson),  Electr.  55 

radiators,  small,  for  use  in  thermotherapy,  Electr.  42 

stimulation  above  and  below  scar  in  nerve  injury,  Electr.  37,  38 

■ ,  method  employed,  Electr.  37,  38 

Electrical  examination  of  nerve  injuries  in  war  (E.  P.  Cumberbatch),  Electr.  2 
received  during  war,  delay  in  sending  cases  for,  Surg.  10 

research  laboratory  at  Nantes,  Electr.  39 

testing  of  muscles,  sources  of  error  and  inaccuracy  in,  Electr.  23 

,  suggested  method  for,  Electr.  30 

Electricity  in  treatment  of  convalescent  soldiers,  Surg.  32,  33,  36 

at  Command  depot,  Surg.  33 

,  treatment  by,  after  shell  shock,  Psych,  and  Neur.,  ii,  xxxv,  xliii 

,  healthy  muscles  should  not  be  caused  to  contract  under,  Surg.  19 

of  subjects  of  soldier's  heart,  results,  Surg.  61 

Electro-cardiograph  in  examination  of  irritable  heart  of  soldiers,  Therap.  16 
Electro-diagnosis,  faradic  coil  useless  for,  Surg.  2 

,  galvanic  battery  in,  Surg.  2 

,  instrument  used  in,  modified,  Surg.  5 

,  instruments  used  in,  standardization,  Surg.  3-6 

,  musculo-spiral  injuries  respond  well  to,  Surg.  11 

,  preparation  of  patient  for,  Surg.  G 

,  use  of  precise  instruments  in.  Surg.  3 

Electro-therapy  in  France,  Electr.  39 

,  advanced  state,  Electr.  39,  40 

■  in  French  military  hospitals,  description.  Electr.  41 

-,  organization  of,  in  military  hospitals  (E.  Sayer),  Electr.  39 

Electrodes,  application  to  muscles  in  electro-diagnosis,  Surg.  6 

,  method  of  application  in  reaction-testing  of  muscles   by  condenser  discharges,  Eleelr. 

32,  35 

■  used  in  reaction-testing  of  muscles,  standardizing  of,  Electr.  35 

Electrolysis,  treatment  by,  of  angiokeratoma.  Derm.  13 
Electrolyte,  precipitating  power  of,  Derm.  116 
Elephant,  African,  enamel  prisms  in,  Odont.  135 

bezoar,  Path.  78 

,  enamel  of,  Odont.  28,  29 

■ ,  groove  and  wing-processes  in,  Odont.  128,  129 

,  microscopic  structure,  Odont.  121,  L25 

,  passage  of  dentinal  tul>es  into,  Odont.  135 

,  showing  inter-columnar  bridges,  odont.  128,  130,  Ml.  136,  137 

,  structure  and  arrangement  of  prisma  in  (J.  Howard  Slummei  j  121 

.  transverse  section,  Odont .  28.  29 

,  showing  shape  of  prisms,  Odont.  126,  127 

,  prisms  of,  concavo-convex  forms  of,  «  I 
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Elephant,  enamel  of,  prisms  of,  interlocking  of,  explained,  Odont.  133 

t  Indian,  enamel  prisms,  great  size  of,  Odont.  126,  127,  136,  137 

t  molar  of,  transverse  section  showing  thorn-like  processes  of  dentine  and    cementum, 

Odont,  125 

,  molars  of,  immense  pressure  on,  Odont.  133 

Elephant  man,  case  of  leontiasis  ossea  known  as,  Electr.  95 
Elephantiasis,  idiopathic,  trophcedema  and,  Derm.  77,  78 

,  tuberculous  lymphangitis  with,  Derm.  76-78 

with  staphylococcic  infection,  Derm.  93 

Elevation  and  subsoil,  comparison  of  death-rates  in  areas  as  to,  Epid.  23 

Ellagic  acid,  bezoars  of,  deeply  pigmented,  Path.  54 

Elliot,    R.    H.,    Lieutenant-Colonel,    I.M.S. — Discussion   on   case    of    Mikulicz's    disease, 

Ophth. 102 

j  discussion  on  disturbances  of  vision  from  cerebral  lesions,  Ophth.  94 

on  light  spot  perimeter,  Ophth.  106 

Elliott,  case  of  papuliferous  sudoriparous  cyst,  quoted,  Derm.  207 

Elliott,    T.    R. ,    F.R.S.,  sphincteric   action    of  circular    musculature  at  terminal   part   of 

ileum,  quoted,  Electr.  2 
Kl  Marg,  see  Marg,  El 

Embolism,  retinal,  diagnosis  by  ophthalmoscopic  examination,  Neur.  13 
Embolus  as  cause  of  gangrene  of  leg  following  diphtheria,  Child.  56,  57,  58 

,  gangrene  of  leg  due  to,  Child.  56 

Emery,  \V.  D'Este. — Discussion  on  treatment  of  wound  infections,  Path.  21 

Emetine,  administration  cause  of  enteritis,  R.S.M.  Lect.  97 

,  hydrochloride   combined   with   sulphates  in  treatment  of   both   forms   of   dysentery, 

R.S.M.  Lect.  84 

,  in  treatment  of  anicebic  dysentery,  R.S.M.  Lect.  77,  78,  94 

,  deaths  following,  R.S.M.  Lect,  80,  81 

,  dosage,  R.S.M.  Lect.  80 

,  must  be  prolonged,  R.S.M.  Lect.  89 

,  percentage  of  patients  failing  to  be  cured,  R.S.M.  Lect.  81 

,  value  of,  R.S.M.  Lect.  79 

of  dysentery,  early  records  of,  R.S.M  Lect.  77,  96 

,  hypodermic  injection,  R.S.M.  Lect.  77 

,  results,  R.S.M.  Lect.  116,  117 

lethal  dose,  R.S.M.  Lect.  SI 

— ,  hypodermic  injection,  ill-effects  proved  experimentally,  R.S.M.  Lect.  81,  97 

,  separation  from  ipecacuanha,  first  date  of,  R.S.M.  Lect.  77 

Emigration  tubes  showing  different  types  of  contraction  of  blood  clot,  Path.  13 
Emotional  strength  of  complexes,  Psych.  8 

type  of  thought  common  to  individual  as  well  as  to  crowd,  Psych.  16 

,  see  also  Complex  thinking 

Emotions,  powerful,  effect  on  respiration,  Psych,  and  Neur.  xix 

Emphysema  in  septic  wounds  commonest  manifestation  of  gas-producing  bacilli,  Obst.  87 

Empyema,  chronic,  of  frontal  sinus,  treatment   by  intranasal    method,  cases    (H.    Tillev), 

Laryng.  102 

,  of  right  frontal  sinus  (L.  H.  Pegler),  Laryng.  22 

Emulsoid  becoming  suspensoid  particles,  Derm.  108 

,  gelation  test  (gel  test)  for  syphilis  (J.  E.  R.  McDonagh),  Derm.  191 

.  particles,  fluid  medium  in  which  circulating,  Derm.  107 

,  suspensoid  reaction,  discovery  of,  Derm.  109 

Emulsoids,  Derm.  107 

Euamel,  calcification  of,  Odont,  22,  132 

,  defective,  in  rickets,  Child.  83 

,  work  of  reversed,  in  mottled  teeth,  Odont.  132 
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Enamel,  calcified,  dense  inorganic  substance,  Odont.  22,  27 

,  completed,  phosphates  in  excess  in,  Odont.  18 

,  defects  of,  how  arising,  Child.  86 

,  deposition  of  calcospherites  in,  Odont.  14 

,  disintegration  of,  following  disturbances  in  function  of  ameloblasts,  Child.  86 

,  formation  of,  Odont.  22,  23 

,  forming,  of  marsupials,  prisms  of,  longitudinal  fibrillation,  Odont.  123,  124 

,  fully  calcified,  interprismatic  substance,  small  in  quantity,  crossed  by  intercolumnar 

bridges,  Odont.  133 

,  human,  areas  of  incomplete  calcification  in,  Odont.  27,  28 

,  developing,  calcospherites  in  laminte  of,  Odont.  24 

,  transverse  section  showing  arcade  forms,  Odont.  134,  135 

,  and  marsupial,  calcospherites  in,  Odont.  21 

,  intercolumnar  bridges  distinctly  visible  in  transverse  sections,  Odont.  134 

,  interprismatic  substance,  Odont.  132 

,  calcification,  Odont.  22 

,  separate  formation  and  distinct  nature  of,  proved  by  occurrence  of  "  mottled 

teeth,"  Odont.  132 

,  marsupial,  areas  of  incomplete  calcification  in,  Odont.  27,  28 

,  forming,  closely  applied  laminae  observed  in,  Odont.  133 

,  membrane-like  expansions,  Odont.  130 

,  penetration  by  dentinal  tubes,  Odont.  26 

matrix,  transverse  fibres  in,  Odont.  132 

of  elephant,  microscopic  structure,  Odont.  124,  125 

,  passage  of  dentinal  tubes  into,  Odont.  135 

,  structure  and  arrangement  of  prisms  in  (J.  Howard  Mummery),  Odont.  121 

,  transverse  section,  Odont.  28,  29 

of  teeth  of  young  kangaroo,  Odont.  24,  25 

of  unerupted  and  of  erupted  teeth,  Odont.  24 

of  wart-hog,  Odont.  29,  30 

,  stains  entering,  Odont.  24 

,  thorn-like  processes  of  dentine  and  cementum  extending   into,  shown  on  transverse 

section  of  molar  of  elephant,  Odont.  125 

,  Tomes's  processes  in,  Odont.  22 

,  protoplasmic  strings  of,  discovery,  Odont.  27 

organ,  dialysing  membrane  in,  Odont.  10 

of  macropus,  showing  ameloblasts  and  ameloblastic  membrane,  Odont.  11 

prisms,  double  concave,  Odont.  128,  131 

,  grooving  of,  Odont.  128,  129,  132,  136,  137 

,  groups  in  transverse  and  oblique  section,  Odont.  128,  136,  137 

,  human,  polygonal  or  hexagonal  forms  of,  Odont.  133 

in  African  elephant,  Odont.  135 

,  intercolumnar  bridges  between,  Odont.  123,  136,  137 

,  probable  origin  of,  Odont.  131 

,  interlocking  of,  explained,  Odont.  133 

,  membrane-like  expansions,  Odont.  130,  137 

,  calcification,  Odont.  130 

: — ,  needle-like  splitting  of,  Odont.  123 

,  probable  cause  of,  Odont.  134 

of  elephant,  concavo-convex  forms  of,  Odont.  133 

,  interlocking  of,  Odont.  133 

,  tile-like  shape  shown  in  transverse  section  of  enamel,  Odont.  12G,  L27 

of  Indian  elephant,  great  size  of,  Odont.  126,  127,  136,  137 

of  marsupials,  wing  processes,  Odont.  124 

,  shape  of,  Odont.  121 

4 


1  .  Index 

Enamel  prisms,  shape  of,  in  cross-section  and  in  longitudinal  section,  differs,  Odont.  126 

,  single  and  double-grooved,  Odont.  128.  136,  137 

,  structure  and  arrangement  of  (J.  Howard  Mummery),  Odont.  121 

,  transverse  Ntrialion  between  and  across,  Odont.  133 

,  -wing-processes  of,  Odont.  123,  130,  136,  137 

,  calcification,  Odont.  130 

formed  by  laminae,  Odont.  133 

and  membrane-like  fibrillar  expansions  probably  identical,  Odont.  134 

and  cement  substance,  laminae  incorporated  in  calcified  substance  of,  Odont.  133 

rods,  forming,  lines  of,  demonstration,  Odont.  23 

spindles,  Odont.  135 

tissue  in  teeth  of  Primates,  Odont.  61 

Encephalitis,  degenerative,  following  administration  of  salvarsan,  Derm.  127 

t  degenerative,  treated  by  intramuscular  injections  of  intramine  followed  by  intravenous 

injection  of  galyl.  case,  Derm.  125 

,  treatment  with  intramine,  Derm.  124.  125 

Endarteritis  as  cause  of  late  syphilitic  deafness,  Otol.  66 

Endocarditis,  rheumatic,  rapid  recovery  from  embolic  hemiplegia  in,  Child.  57 

ulcerative,  complicating  double  acute  otitis  media,  death  (E.  D.  D.  Davis),  Otol.  85 

Endothelioma  of  nasopharynx,  accompanied  by  deafness,  Otol.  36 

of  palate,  supposed  origin  of,  Laryng.  5 

End-products,  normal,  of  excess  of  food,  combustion  or  oxidation,  Child.  92 
Enema  syringe,  transmission  of  amcebic  dysentery  by,  R.S.M.  Lect.  99 
Enemata,  in  acute  dysentery,  R.S.M.  Lect.  86 

in  chronic  dysentery,  R.S.M.  Lect.  76 

England,  outbreak  of  sweating  sickness  in  (1485),  Hist.  196 

,  paratyphoid  fever  non-existent  in,  before  present  War,  Med.  1 

,  results  published  in,  of  compluetic  (Wassermann),  reaction  in  amentia,  Psych.  62 

,  rural  sanitary  districts  of,  female  phthisis  death-rate,  influence  of  soil  upon,  Bain.  8, 

9,  11-13 

and  Wales,  deaths  from  meningitis  in  1913,  Therap.  1 

Enlistment,  traumatic  neurasthenia  prior  to,  case,  Psych,  and  Neur.  xii 
Entamoeba  coli,  non-pathogenic,  R.S.M.  Lect.  91 

,  remains  true  to  type,  R.S.M.  Lect.  91 

histolytica,  cause  of  amcebic  dysentery  and  liver  abscess,  R.S.M.  Lect.  91 

,  encysted  forms  as  dangerous  as  free-living,  R.S.M.  Lect.  91,  92 

,  percentage  found  in  men  invalided  from  Gallipoli,  R.S.M.  Lect.  91 

,  remains  true  to  type,  R.S.M.  Lect.  91 

Enteritis  following  administration  of  emetine,  R.S.M.  Lect.  97 

and  diarrhoea  in  Gloucestershire  districts,  conditions  favourable  to  development,  Epid. 

20,  27 

highest  death-rates,  Epid.  20,  27 

Enterococcus  of  French  authors,  similarity  of  streptococcus  found  in   wounds  to,   R.S.M. 

Lect.  10 
Enterolith,  restriction  of  name,  Path.  67 
Enteroliths,  appendicular,  Path.  81 

equine,  Path.  66,  69 

,  human,  Path.  76 

,  extreme  rarity  of,  Path.  76 

,  never  observed  in  carnivora,  Path.  69 

Enteroptosis,  Electr.  2,  3 

Entities,  doctrine  of,  association  of  Paracelsus  with,  Hist.  4 

Enzymes,  in  treatment  of  diabetes,  Therap.  66 

Eosinophilia  in  tumours,  blood  and  bone  marrow  of  Hodgkin's  disease,  Clin.  11  (footnote) 

Epicritic  sensibility,  loss  of.  sensory  test  of  nerve-injuries,  Surg.  17 
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Epidemics,  seasonal,  belief  in,  expressed  in  plague  tractate,  Hist. 

Epigastrium,  sinking  sensation  in  irritable  heart  of  soldiers,  Therap.  11 

Epiglottis,  epithelioma  of,  case  of  (William  Hill),  Laryng.  57 

,  uvula  and  arytamoids,  thickening  of,  and  passive  cedema  in  association  with  plambism 

and  pyorrhoea,  accompanied  by  enlargement  of  glands  in   parotid  and  submaxillary 

regions  (W.  Jobson  Home),  Laryng.  72 
Epihyal  bone  in  human  subject,  radiogram  of  (Thomas  Guthrie),  Laryng.  87 
Epilation,  X-ray  dosage  for,  with  use  of  Coolidge  tube,  Electr.  136,  138,  141 
Epilepsy,  amentia  with,  result  of  compluetic  (Wassermann)  reaction  in,  Psych.  58,  59 

,  complexity  of,  Neur.  19 

,  dreamy  states  in,  Neur.  18 

,  fits  of,  after-conditions,  Neur.  19 

,  deviations  of  eyes  in  and  after,  Neur.  19 

,  nature  of  condition  following,  Neur.  20 

,  symptoms,  non-ophthalmological,  Neur.  18 

,  fright  in  relation  to,  Psych,  and  Neur.  xxxiv 

,  nervous  changes  in,  secondary,  Neur.  19 

,  precursors  of  attacks  of,  Neur.  12 

,  subjects  of,  shell  shock  in,  Psych,  and  Neur.  v,  vi,  xxxiv,  xlii 

,  supposed  origin  of,  Hist.  6 

,  see  also  Aura,  epileptic 

Epileptiform  attacks  and  myasthenia   gravis   observed  over  period  of  eleven   vears  (E.  G 

Fearnsides),  Neur.  47 
Epiphyses  of  long  bones,  compensatory  swelling  in  region  of,  in  rickets,  Child.  9G,  97 
Epistaxis  in  angeio-fibroma  of  nasopharynx,  Laryng.  28 

in  paratyphoid  fever,  Med.  2 

Epistle,  "  Dilectissime  Frater,"  before    1392   (abbreviated  tractate   of   John  of  Bordeaux), 

Hist.  174 
Epithelioma,  lupus  vulgaris  exuberans  complicated  by,  case  of  (G.  Pernet),  Derm.  2G 

of  epiglottis,  case  of  (William  Hill),  Laryng.  57 

of  palate,  case  of  (W.  Stuart  Low),  Laryng.  113 

,  rapidly  growing  (W.  Stuart-Low),  Laryng.  87 

r,  combined  with  syphilis,  Laryng.  89 

,  hot  drinks  as  a  contributory  cause  of,  Laryng.  88 

,  primary,  in  tuberculous  Fallopian  tubes,  case  of  (Lady  Barrett),  Obst.  63 

,  Report  of  Pathology  Committee,  Obst.  68 

,  metaplasia  in,  Obst.  68 

,  recurrent,  microscopic  specimen  removed  from  remains  of   right  ventricular   band  of 

patient  who  had  been  operated  upon  for  epithelioma  of  right  vocal  cord  nine  years  ago 

(H.  Tilley),  Laryng.  48 
Epitheliomata,  multiple,  arising  from  lupus  erythematosus,  Derm.  28 
Epithelium,  displaced,  of  nodular  salpingitis,  pre-cancerous  changes  seen  in  (C.  Lockyer), 

Obst.  68 
Erb,  definition  of  term  "  reaction  of  degeneration  "  by,  Electr.  30,  31 
Erichsen,  Sir  J.  E.,  description  of  leontiasis  ossea,  quoted,  Electr.  95 
Eruption  in  paratyphoid  fever,  Med.  4,  27,  31 
Erysipelas,  mortality  from,  in  Gloucestershire  districts,  Epid.  20 
Erythema,  following  arsenical  intoxication,  Derm.  7,  9 

ab  igne,  easily  produced,  Derm.  155 

,  melanodermia  reticularis  resulting  from,  Derm.  154 

,  elevatum  diutinum,  Derm.  35 

and  granuloma  annulare,  relationship  between.  Derm.  31 

Erythematous  circinate  rash,  combined  with  eye  lesion,  ground  of  suspicion  for  trypanr 

infection,  Ophth.  2,  3 
"Erythrocytes,  sensitized,"  preparation  of,  in  compluetic  reaction  (Wassermann)  in  amentia, 

Psych.  33 
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Erythrodermia,  case  of  (J.  H.  Sequeira),  Derm.  1 

,  treatment  by  X-rays,  Derm.  2 

Erythromelalgia  and  Raynaud"s  disease,  case  (G.  Pernet),  Derm.  15 

Esbach's  method  for  estimating  amount  of  albumin  in  urine,  Med.  and  Therap.  xxi 

Ether,  administration  by  open  method,  advantages  of,  Ansesth.  2,  3 

,  description  of,  Ansestb.  2 

,  percentage  of  carbon  dioxide  in  air  under  mask,  Ansesth.  6 

,  temperature  of  inspired  air  under  mask,  Ansesth.  2 

,  warm,  administration  of,  advantages,  Ansesth.  4 

t  advantage  to  operating  surgeon  and  staff,  Ansesth.  3 

Ethereal  sulphates  in  urine,  Med.  and  Therap.  xxix 

,  synthesis  in  kidneys,  Med.  and  Therap.  xxix 

Etherization,  light,  in  treatment  of  shell-shock,  Psych,  and  Neur.  xxxv 

Ethmoid,  sarcoma  of,  operation  (W.  M.  Mollison),  Laryng.  49 

Ethmoidal  and  left  inferior  turbinate  region,  malignant  papillomatous  growth  of  (H.  Tod), 

Laryng.  10 

cells  and  frontal  sinuses,  exostosis  from,  two  specimens  (H.  Lambert  Lack),  Laryng.  51 

Europeans  in  Tropics,  former  causes  of  death  among,  Hist.  98 

,  improvement  in  personal  hygiene  among,  Hist.  98 

Eusol,  intravenous  injection  in  septicaemia,  Path.  19 

,  preparation  of,  R.S.M.  Lect.  107 

Eustachian  catarrh  in  children  suffering  from  congenital  syphilis,  Otol.  63 

tube,  patent,    mucous   membrane   growing   from,    after   complete   mastoid   operation, 

Otol.  19,  24 
Eve,  Sir  Frederic,  Lieutenant-Colonel,  R.A.M.C.  (T.). — Discussion  on  war  injuries  of  jaw 

and  face,  Odont.  90 
Events,  combination-pictures  of,  Psych.  5 

,  memory  traces  of,  subject  to  forgetting,  Psych.  8 

Evidence,  danger  of  suggestive  or  leading  questions  in,  Psych.  4,  5 

,  definition  of,  Psych.  1 

,  effect  of  circumstances  of  trials  upon,  Psych.  7,  8 

,  estimation  of  rules  to  be  observed  by,  in,  codification  of,  Psych.  2 

of  children  should  be  accepted  with  caution,  Psych.  4 

,  perversions  of,  normal,  Psych.  12 

,  accuracy  of  memory-pictures  in  giving,  Psych.  5 

,  psychology  of,  interrogatory  method  adopted  in,  Psych.  3 

,  methods  adopted  in,  Psych.  2,  3 

,  of  processes  involved  in,  Psych.  5 

,  work  of  jurists  dealing  with,  Psych.  4,  5 

,  scientific  investigation  of,  first  undertaken  by  historians,  Psych.  2 

,  truth  of,  witnesses'  belief  in,  little  affected  by  diminution  in  accuracy  from  lapse  of 

time,  Psych.  4 
Excreta,  infectious,  disposal  and  treatment  at  East  Mudros,  R.S.M.  Lect.  104 
Exercise,  deprivation  of,  ill-effects  on  metabolism  of  child,  Child.  87,  90 

in  treatment  of  irritable  heart  in  soldiers,  Therap.  34,  35,  43,  44,  47 

,  must  be  within  judicious  limits,  Therap.  35 

,  hard,  effect  on  movements  of  chest-wall,  Therap.  45 

,  tolerance  for  carbohydrate  in  diabetes  dependent  on  amount  taken,  Therap.  75 

Exhaustion,  sense  of,  in  heart  trouble  in  soldiers,  Therap.  31 

Exophthalmos,  production  by  injury  of  restiform  body,  Neur.  20 

Exostosis,   from  frontal   sinuses  and  ethmoidal  cells,  two  specimens  (H.  Lambert  Lack), 

Laryng.  51 
Explosive  (composition),  necrosis  of  skin  from  handling  (J.  M.  H.  MacLeod),  Derm.  82 
Exposure,  effect  on  phthisis  mortality  increased  by  rainfall,  Bain.  6 
on  prevalence  of  phthisis  increased  by  altitude,  Bain.  6 
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Extrasystole  in  cardiac  case  for  prognosis,  Child.  34 

Extremities,  lower,  chiefly  affected  in  intermittent  tonic  spasm,  progressive  in  character, 

arising  subsequent  to  attack  of  measles  (T.  Grainger  Stewart),  Neur.  45 
Extremity,  lower  right,  left  upper  extremity,  right  half  of  tongue  and  right  side  of  face  ; 

hypertrophy  of — hemi-hypertrophy  (?),  case  (A.  S   Blundell  Eankart),  Child.  77 

(upper  left),  distal  portion  of,  affected  by  anterior  poliomyelitis,  case  (L.  G.  Guthrie  ; 

shown  by  E.  G.  Fearnsides),  Child.  15 
Eye,  abnormal  conditions  of,  investigation  under  cocaine,  Neur.  23,  24 

,  anatomy  of,  ideas  of  Laurentius  as  to,  Hist.  123-128 

,  diseases  of,  classification  by  Laurentius,  Hist.  131 

of,  treatment,  directions  given  by  Laurentius  as  to,  Hist.  138-140 

,  enucleation  of,  after  mistaken  diagnosis  of  glioma  retina?,  cases  of,  Ophth.  G,  7,  9,  12,  13 

,  formerly  supposed  to  contain  fire,  Hist.  128,  129 

,  lesions   of,  as   point   of   importance    in    directing   suspicion    to   possible   trypanosome 

infection  (C.  W.  Daniels),  Ophth.  2 

,  luxation  of  ("  eye  bolted  out  "),  description  by  Laurentius,  Hist.  130 

,  movements  of,  produced  by  pressure  on  diseased  ear,  Neur.  16,  17 

,  muscles,  diseases  of,  account  given  by  Laurentius,  Hist.  135 

,  movements  of,  abnormalties  in,  Neur.  25 

,  experimental  researches  on,  Neur.  25 

,  paralysis,  Neur.  10 

from  affection  of  their  nerve  trunks,  Neur.  19 

,  size  of  objects  altered  in,  Neur.  11 

,  study  of,  important,  Neur.  22 

,  views  of  Laurentius  as  to,  Hist.  127 

symptoms  combined  with  eye  lesions,  ground  of  suspicion  for  trypanosome  infection, 

Ophth.  2,  3 

in  epileptic  aura,  Neur.  17,  18 

Eyeball,  long  axis  of,  effect  of  operative  treatment  of  high  myopia  on,  Ophth.  20,  21 

Eye-lesions  produced  by  toxins  of  animal  parasites,  Ophth.  5 

Eyelid,  upper,  large  coloboma  of ;  operation  ;  result  (Arnold  Lawson),  Ophth.  27 

and  jaw  movement,  associated,  case  (A.  W.  Ormond),  Ophth.  1 

,  closing  of,  degrees,  Neur.  23 

,  elevation  of,  production  in  congenital  ptosis,  Neur.  23 

Eyes,  deviations  of,  in  and  after  epileptic  fits.  Neur.  19 

,  red  and  inflamed,  supposed  evil  effects  on  beholder  of,  Hist.  129 

,  "  Singular  Disease  of,"  tract  published  by  Marat,  Hist.  117 

(two)  affected  with  superficial  linear  keratitis,  pathological  examination  (W.  T.  Holmes 

Spicer  and  R.  Affleck  Greeves),  Ophth.  39 


Face,  approach  to  naso-pharyngeal  angeiofibroma  through,  for  removal,  Laryng.  33 

,  bullet  wound  of  (A.  Wylie),  Laryng.  21 

,  carcinoma   of,  extensive,  occurring    in   course   of   xerodermia   pigmeuto.-a,   treated  by 

massive  dose  of  radium,  case  (J.  J.  Pringle),  Derm.  156 

,  gunshot  wound  of,  involving  right  antrum,  Laryng.  110 

,  muscles  of,  contraction  rapid,  Electr.  24 

,  recurrent  herpes  zoster  of,  with  hemiatrophy  (A.  M.  H.  Gray  and  W.  Trotter),  Derm.  43 

,  right  side  of,  right  half  of  tongue,  left  upper  extremity  and   right   lower  extremity, 

hypertrophy  of— hemi-hypertrophy  (?),  case  (A.  S.  Blundell  Bankart),  Child.  77 

,  scarring  of,  extensive  (J.  Edmond),  Laryng.  59 

,  syphilis  of,  extensive  tertiary,  improved  by  galyl  (G.  Pernet),  Derm.  13 

,  tuberculous  disease  of  five  years'  duration  in  girl  (J.  H.  Stowers),  Derm.  211 

and  ear,  actinomycosis  of,  Derm.  49 
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Face  and  hard  palate,  lupus  of,  with  tuberculous  disease  of  foot,  results  obtained  by  use  of 

Simpson  light  on,  Laryng.  23 
and  jaw.  war  injuries  of.  discussion  on  :  (H.  Baldwin),  Odont.  63  ;  (Pej-tonBaly),  Odont. 

114;    (F.   J.  Bennett),  Odont.  113;    (Norman  Bennett),  Odont.   106;    (T.  S.  Carter), 

Odont.   120;  (Percival  P.  Cole),  Odont.  108;  (J.  F.  Colyer),  Odont.  84;  (Sir  Frederic 

Eve),    Odont.    90;    (George    B.    Hayes),    Odont.    80;    (William   Hem),    Odont.   95; 

(Montagu  Hopson),  Odont.  100;  (C.  Hotz),  Odont.  83;  (Warwick  James),  Odont.  114; 

(Stanley  Mummery),   Odont.   103  ;  (G.  Nortbcroft),   Odont.   105  ;  (J.  Lewin  Payne), 

Odont.  67,  118;  (F.  J.  Pearce),  Odont.  115  ;  (J.  G.  Turner),  Odont.  116 

and  neck,  bullet  wounds  of,  case  (W.  Stuart-Lew),  Laryng.  18 

and    nose,    rodent   ulcer   of,    results   obtained   by   use   of   Simpson   light    in    case    of, 

Laryng.  23 

,  neck  and  cheeks,  granuloma  annulare  affecting,  Derm.  32 

Ftecal  deposits  on  sand,  examination  of,  Epid.  33 

matter,  protozoa  found  in  Egyptian  sand  showing  affinity  for,  Epid.  38,  39,  44 

Fjeces,  affinity  of  Amceba  Umax  for,  Epid.  44 

,  discovery  of  Bacillus  alkaligenes  facalis  in,  Med.  29 

,  disinfection  after  reception  into  metal  buckets,  Epid.  45 

and  disposal  by  improved  methods  in  prevention  of  amoebic  dysentery  and  flagellate 

diarrhoeas,  Epid.  45,  48 
.  examination  in  cases  of  dysentery  and  diarrhoea  on  Gallipoli  Peninsula,  R.S.M.  Lect. 

114-116 

,  modes  of,  in  detection  of  typhoid  and  paratyphoid  carriers,  Med.  15 

,  identity  of  streptococcus  found  in  wounds  with  that  found  in,  R.S.M.  Lect.  10 

Fseco-sero-culture  method,  R.S.M.  Lect.  10  (and  footnote) 

Falcuccius,  Nicholas  (d.  1411),  biographical  note  on.  Hist.  194 

Fallopian  tube,  carcinoma,  primary,  association  with  adenomyoma  of  uterus,  rare,  Obst.  59 

,  fourth  case  (Herbert  R.  Spencer),  Obst.  49 

,  description  of  primary  growth,  Obst.  51,  52 

of  secondary  growth,  Obst.  53 

,  microscopic  examination  of  isolated   papilloma  of  lining  of  tube, 

Obst.  56 

■ of  isthmus  of  tube,  Obst.  53-55 

of  large  uterine  growth,  Obst.  58 

of  main  growth,  Obst.  56 

of  secondary  growth  in  bowel,  Obst.  57 

,  sequence  of  events  in,  Obst.  59 

,  frequency,  Obst.  60 

,  influence  of  chronic  salpingitis  in,  causation  of,  Obst.  60 

,  malignancy  high,  Obst.  60 

,  tuberculous  salpingitis  and  adenomyoma  of  uterus,  association,  Obst.  68 

,  sarcoma,  primary,  careful  scrutiny  of  cases  important,  Obst.  59 

tubes,  papillary  growths  of,  bilateral  (H.  R.  Andrews),  Obst.  61 

,  report  of  Pathology  Committee,  Obst.  63 

,  tuberculous,  epithelioma  of,  primary,  case  of,  pathological  report,  and  microscopic 

examination  (Lady  Barrett  and  Miss  H.  Chambers),  Obst.  63-67 

,  report  of  Pathology  Committee,  Obst.  68 

,  with  adenomyoma  of  uterus,  Obst.  68 

Falloppius,  copy  of  works  of,  in  Library  of  College  of  Physicians,  studied  by  Harvey,  and 

formerly  owned  by  Dr.  Lancelot  Browne,  Hist.  12,  13 
False  witness  of  children,  Psych,  6,  24 

,  suggestion  a  factor  in,  Psych.  24 

,  epidemic  of,  occurring  in  later  stages  of  sensational  trials,  Psych.  5 

Faradic  coil,  nature  of,  Surg.  2 

,  useless  for  electro-diagnosis,  Surg.  2 
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Faradic  current,  applications,  in  treatment  of  convalescent  soldiers,  Surg.  32,  33 

,  nerve-testing  by,  Electr.  36 

,  strength  of,  cannot  be  measured  with  clinical  accuracy,  Electr.  2 1 

,  estimation,  Electr.  24 

,  testing  reaction  of  degeneration  of  muscles  with,  Electr.  27 

with,  cannot  always  indicate  nature  of  reaction  of  muscles,  Electr.  25 

response,  Surg.  1 

Faradism,  muscle  responding  feebly  to,  Surg.  2 

,  treatment  by,  in  French  military  hospitals,  Electr.  41 

and  massage  combined  in  treatment  of  atony  of  stomach  and  bowel,  Bain.  29 

Faringdon,  rural  district  of,  death-rates  of,  Epid.  7 
Farmyard  infection  in  actinomycosis,  Derm.  49,  50 
Farrant's  medium,  microscopical  examination  of  ferric  oxide  by,  Path.  3S,  39,  46 

of  iron  and  steel  filings  mixed  with  flour,  by,  Path.  34 

of  pigmented  liver  by,  Path.  48,  4'J 

Fast-days,  weekly,  in  diabetes,  Therap.  68 
Fasting,  acidosis  benefited  by,  Therap.  77 
in  moderately  severe  diabetes,  case  showing  advantage,  difficulty  and  disadvantage  of 

method,  Therap.  84 

in  treatment  of  diabetes,  Therap.  67,  68,  76,  78-89,  91-93 

,  duration  of,  Therap.  92 

,  effect  on  sugar  in  urine,  Therap.  70,  91 

in  various  stages,  case  records,  Therap.  78-89 

promotes  assimilation  of  sugar,  Therap.  87 

reduces  toxic  acidosis,  Therap.  92 

,  temperament  of  patient  decides  suitability  for,  Therap.  89,  92 

,  ultimate  success  of,  on  what  dependent,  Therap.  93 

Fat  metabolism,  disturbance  in  diabetes,  Therap.  93 

tolerance  to,  in  diabetes  mellitus,  testing  of.  Therap.  68 

Fatty  casts  rare  in  urine  in  trench  nephritis,  Med.  and  Therap.  xxii 

Fauna  of  Thames  Valley,  Bain.  38,  39 

Fear  in  production  of  shell  shock.  Psych,  and  Neur.  xlii 

,  insanity  of,  Neur.  IS 

Fearnsides,  E.  G. — Case  for  diagnosis,  Neur.  55 

t  case  of  general  tremor  and  left  cortico-spinal  interference  ;  lesion  of  the  mesencephalon 

(shown  for  L.  G.  Guthrie).  Child.  14 

,  discussion  on  case  of  giantism,  Child.  76 

of  juvenile  general  paralysis,  Child.  77 

of  (?)  juvenile  tabes,  Child.  14 

of  (?)  myositis,  Child.  7 

on  neoplasm  of  lumbar  region  of  spinal  cord,  Neur.  85 

on  shell  shock  without  visible  signs  of  injury,  Psych,  and  Neur.  xxxix 

j  gunshot  wound  of  the  lumbar  spine  ;  injury  to  the  cauda  equina;  destruction  of  the 

pelvic    autonomic   nerves  ;    paralysis   of   the   large  intestine  and   rectum  ;    recurrent 

attacks  of  "intestinal  obstruction,"  Neur.  32 
.hypopituitarism,    dystrophia    adiposo-genitalis,    polyuria    and    polydipsia;     bilateral 

cortico-spinal  interference  ;  optic  neuritis  and  ptosis  on  left  side  ;  no  changes  in  Bella 

turcica  ;  positive  Wassermann  reaction  in  serum,  Neur.  50 
(  myasthenia  gravis   and  epileptiform  attacks  observed  over  a  period  of  eleven 

Neur.  47 

(  '•  pudding  face  "  type  of  dyspituitarism  (.'),  Neur.  69 

t  sclerodermia,  with  subcutaneous  calcareous  concretions,  Neur.  73 

'  and  Guthrie,  Leonard  G.— Amyotrophic  lateral  sclerosis  in  a  man,  aged  28,  showing 

Chvostek's  sign,  Neur.  71 
Febrile  diseases,  recurrent  herpes  associated  with,  Derm.  81 
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Feckensheim,  epidemic  among  troops  at  (1743),  Hist.  99 

Feeding-tube,  Hill's  oro-cesophago-gastric,  benefits  of,  in  malignant  stricture  of  oesophagus, 

Laryng.  17 
Feet,    soles   of,  recent   acute  symmetrical  involvement  of,  in  morphceo-sclerodermia,  case, 

(G.  Pernet),  Derm.  46 
and  legs,    arms   and   hands,  nodular   necrotic   tuberculides  of,  in  acute  lupus  erythe- 
matosus (Alfred  Eddowes),  Derm.  94 
Fehling's  solution,  detection  of  sugar  in  urine  with,  Therap.  64 

,  reduction  by  urine,  Therap.  64 

Felting  of  hair-balls,  Path.  75,  76 

of  oat-hair  concretions,  Path.  70,  75 

Female,  human,  sexual  season  in,  Hist,  63 

,  among  civilized  nations  and  uncivilized  tribes  compared,  Hist.  63 

Females,  death-rates  from  phthisis  among,  in  rural  sanitary  districts  of  England,  influence 

of  soil  upon,  Bain.  8,  9,  11-13 

in  sheltered  streets  of  Exeter  (1892-1901),  Bain.  7 

in  Dorsetshire  and  in  Cumberland  and  Westmorland  parishes,  sheltered  from 

westerly  winds  (1890-99),  Bain.  8 
Femur,  dried,  X-ray  appearances,  with  use  of  Coolidge  tube,  Electr.  99-114 
Fenwick,  E.  Hurry,  calculus  extracted  from  rectum,  quoted,  Path.  77 
Ferric  oxide,  see  under  Oxide 
Ferrier,  Sir  David,  F.R.S. — Discussion   on   ophthalmological   observations  of   Hughlings 

Jackson,  Neur.  28 
Ferrivine,  action  of,  Derm.  124,  131 

,  effect  of  intramine  on,  Derm.  167 

on  Spiroclueta  pallida,  Derm.  168 

denied,  Derm.  177,  184-186 

,  administration  in  syphilis,  therapeutic  effect,  evidence  for,  conflicting,  Derm.  188 

,  therapeutic  value  estimated,  Derm.  172-174 

,  effect  in  syphilis  compared  with  that  of  salvarsan,  Derm.  167,  168 

,  injection,  followed  by  vomiting,  Derm.  180,  184 

,    intravenous   and  intramuscular,  of   intramine,    in    treatment  of    typical,    hard, 

papulo-erosive  chancre  on  left  side  of  corona,  Derm.  170 
■ ,  and  intramuscular  injection  of  intramine  in  treatment  of  intra-urethral 

sore,  case,  Derm.  170 

,  toxic  effects  following,  Derm.  180,  185 

,  injections  in  treatment  of  ulcus  molle  on  penis,  Derm.  169 

of  gangrenous  chancre  of  glans  penis,  Derm.  170 

and  intramuscular  injection  of  intramine  in  ulcerative  chancre  of  glans  penis, 

Derm.  171 

,  results,  Derm.  168 

,  oxidizing  effect  in  relation  to  dosage,  Derm.  126 

,  qualities  of,  Derm.  124 

and  intramine,  administration  in  treatment  of  female  syphilitics,  Derm.  180-182 

Fever  in  trench  nephritis,  Med.  and  Therap.  xxxvii 

,  transitory,  of  undetermined  type  in  British  Army  in  France,  Med.  20 

fforestier,  Thomas,  plague  tractate  of,  1485,  Hist.  196 

Fibrillar  substance  in  Crustacea,  mollusca  and  brachiopoda,  function  of,  Odont.  16 

Fibrils  in  terebratula  and  crania,  function  discussed,  Odont.  18,  2(J 

Fibrocellular  tumour  of  utero-vaginal  cellular  space,  Obst.  97 

Fibroid  tumour,  paravaginal  soft,  csdematous,  mistaken  for  cystocele,  enucleation,  Obst.  97 

>  pregnancy  in  right  body  in  case  of  double  uterus,  mistaken  for,  Obst.  42,.  43 

Fibroma,  nasopharyngeal  (F.  A.  Rose),  Laryng.  71 

,  paravaginal,  soft  (F.  J.  McCann),  Obst.  94 

,  description  of  specimen,  Obst.  95 
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Fibroma,  paravaginal,  soft,  removal,  operation  for.  Obsfc.  95 

and  fibro-sarcoma,  difficult}-  of  distinguishing  between,  Obs 

Fibromyoma,   undergoing   cystic   degeneration    growing   from   myomatous   pregnant   uterus 
(F.  J.  McGann),  Ob.-t.  91 

,  description  of  specimen,  <  >bst.  92,  93 

Fibrositis,  prevalence  of.  in  Thames  valley.  Bain.  4^ 

Fibrovascular  bundle,  forming  elongated  intestinal  concretion,  Path.  S8 

Fielding,  Henry,  patient  of  Joshua  Ward.  Hist.  109 

Fig->eed,  laminated  stercolith  formed  upon,  Path.  87 

Filmer.  Windsor  martyr,  Hist.  78,  79 

Filter-passer,  ultra-microscopic,    question   of   infection    in    trench    nephritis    by,    Med.   and 

Therap.  viii,  xii 
Finch,  Sir  John  and  Sir  Thomas  Baines,  biographical  notes  on  (T.  A.  Malloch),  Hist.  155 
Finger-nails,  grooves  of,  in  acute  illness,  Child.  84 
Finger-ring  cures,  Hist.  153 
Fingers,  active  flexion  at  metacarpophalangeal  joints,  Surg.  42 

,  disabled,  treatment  by  violet  light  and  heat,  Bain.  50 

,  syphilitic  chancre  on,  mistaken  for  whitlow,  Child.  55 

Finsen,  exposition  of  concentrated  actinic  light  in    treatment  of  disease,   due  to,   Electr 

68,  73 
Finsen  lamp,  in  treatment  of  lupus,  Electr.  68 
FlHZl,  N.  S. — An  adjustable  screen  support,  Electr.  91 
— — ,  discussion  on  the  Coolidge  tube,  Electr.  136,  142 

on  Simpson  light,  Electr.  72 

Fire,  eye  formerly  supposed  to  contain,  Hist.  129 

First-aid  post,  phylacagogic  treatment  of  wound  infectious  in,  R.S.  M.  Led.  55 

Firth  and  Ledingham,  case  of  atypical  chloroma,  quoted,  Clin.  9 

Fish,  species  found  in  Thames,  Bain.  41 

Fish-bone  in  vermiform  appendix,  Path.  66 

,  removal  of,  from  larynx  in  adult  females,  two  ca.-es  (Sir  William  Milligan),  Laryng 

,  see  also  Foreign  body 

Fisher,  J.  Herbert. — Case  of  aneurysm  of  the  cavernous  sinus,  Ophth.  25 

,  discussion   on   double   cataract    followiug   experimental   total    thyroidectomy    in   dog, 

Ophth.   56 
Fistula,  congenital,  of  nose,  case  (H.  Tod),  Laryng.  9 
,    duodenal,    forming   after  posterior   gastrojejunostomy,     bile-stained    fluid    escaping, 

Path.  37 
Fistulse,  vesico-vaginal,  wire-fed  tubular  needle  for  use  in  closing  (H.  R.  Spencer),  ( >bst.  20 
Fits  in  trench  nephritis,  Med.  and  Therap.  x 
Fixation   point,    homonymous   blindness    reaching   to,  nature  of  bullet  wound    producing, 

Ophth.  87 
Flagellates  (Egyptian  sand),  characters  of,  Epid.  43 

,  effect  of  chlorination  upon,  Epid.  41 

,  intestinal,  pathogenicity,  R.S.M.  Lect.  77 

Flesh  diet,  abstinence  from,  during  menstruation,  Hist.  59 
Fletcher.  H.  Morley. — Discussion  on  case  of  infantilism,  Child.  73 

,  discussion  on  double  optic  neuritis,  Child.  71 

■ ,  on  paroxysmal  hemoglobinuria,  Child.  64,  65 

Flexner's  serum,  see  Serum,  antimeningococcic,  Flexner's 

Flies  as  cause  of  widespread  infection  of  intestinal  tract  among  troops  on  Gallipoli  Peninsula, 

R.S.M.  Lect.  Ill 
Floods  in  Thames  Valley,  Bain.  40 
Flora  and  fauna  of  Thames  Valley,  Bain.  40 

Flour,  inferior,  absence  of  silica  in  final  material,  tested  by  samples,  Path.  28 
,  steel  filings  in,  condition  after  flour  is  baked  into  bread,  Path.  33 
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Flour,   stone-milled,   freedom   from   foreign   material,   tested   by   examination   of  samples, 

Path.  27,  28 

,  iron  filings  mixed  with,  microscopical  examination,  Path.  31 

,  steel  filings  mixed  with,  microscopical  examination,  Path.  31,  32 

Flour  millers,  phthisis  in,  how  produced,  Path.  26 

Flugel,  J.  C. — Discussion  on  psychology  of  rumour,  Psych.  25 

Fluorescent  screen,  aid  of,  in  removal  of  foreign  bodies  from  bronchi,  Laryng.  81 

used  in  radiographic  department  of  King  George  Military  Hospital,  Electr.  52-54 

Foetus,  congenital  syphilitic  disease  of  ear  in,  pathology,  Otol.  62 

,  lie  of,  malposition  in,  due  to  double  pregnancy,  Obst.  41,  42 

,  nourishment  of,  ideas  of  mediaeval  writers  as  to  material  for,  Hist.  46 

,  removed  from  case  of  ectopic  pregnancy,  description,  Obst.  108 

.  seven  months',  spirochsetes  from  case  of,  Otol.  63 

,  space  between  cartilage  and  lamellar  bone  in,  Otol.  57-60 

,  when  attacked  with  congenital  syphilis,  Psych,  43 

Fogs  in  Thames  Valley,  Bain.  40 

Folk  cures  by  constriction  and  rings  (D.  MeKenzie),  Hist.  143  ;   (bibliography),  Hist.  154 

Folliclis  (papulo-necrotic  tuberculide),  case  (A.  Eddowes),  Derm.  33 

,  abandonment  of  term  suggested,  Derm.  33,  34. 

Follicular  eruption,  widespread  in  granuloma  annulare  (E.  G.  Graham  Little),  Derm.  35 
Food,  gradual  addition,  causing  postponement  of  glycosuria,  Therap.  82 

increase  in  diabetic  patients,  points  to  be  observed  in,  Therap.  89 

,  improjjer,  in  Army  100  years  ago,  effect  on  mortality  rate,  Hist.  92,  93 

,  passage  along  intestine,  regulation  of,  Electr.  2 

,  relative  excess  of,  in  rickets,  Child.  93,  94 

Food-demands  of  infants  and  children,  negligible  in  many  cases,  Child.  94 

Food-material  in  rickets,  excess  of,  methods  of  disposal,  Child.  91,  92 

Food-poisoning  and  paratyphoid  fever,  Med.  37 

Food-reserve,  storage  of,  Child.  92 

Food-supply  in  diabetes,  quantitative  regulation,  means  of  control  of  disease,  Therap.  93 

Foods,  knowledge  of  properties  and  dosage  of,  necessary  in  dietetic  treatment  of  diabetes, 

Therap.  94 
Foot,  tuberculous  disease  of,  results  obtained  from  Simpson  light,  Laryng.  23 

—  and  leg,  left,  chronic  diffuse  papillomatosis  of  (E.  G.  Graham  Little),  Derm.  92 
Foot-drop,  case  of,  reaction  testing  of  muscles  in,  Electr.  26 
Forceps,  Casselberry's,  in  removal  of  foreign  bodies  from  bronchi,  Laryng.  81 

,  imperfect  contact  with  foreign  body,  result,  Electr.  82 

of  new  bullet  extractor,  Electr.  77,  78 

,  Paterson's,  in  removal  of  foreign  bodies  from  bronchi,  Laryng.  81 

Forearm,  shrapnel  in,  removal  by  new  bullet  extractor,  Electr.  82 

Forearms  and  wrists,  remedial  exercises  for,  Surg.  51 

Foreign  bodies  between  ununited  fractures  of  jaw,  removal,  Odont.  87 

,  calculi  found  on,  disparity  between  size  and  that  of  their  nuclei,  Path.  59 

,  cases  of  removal  by  new  bullet  extractor,  Electr.  80-86. 

,  impacted  in  bronchi,  removal  of,  forceps  used  for,  Laryng,  81 

with  aid  of  fluorescent  screen,  Laryng.  81 

in  vermiform  appendix,  without  concretions,  Path.  64,  65 

,  localization  by  X-rays,  Electr.  117 

»  magnetic,  localization  in  tissues  by  Bergonie's  vibreur,  Electr.  52,  54 

,  removed  from  bronchi  by  upper  bronchoscopy  (Thomas  Guthrie),  Laryng.  SO 

,  swallowed,  solvent  action  of  gastric  juice  seen  in  case  of,  Path.  36 

body  (fish-bone)  in  oesophagus,  followed  by  abscess  in  neck  (N.  Patterson),  Laryng.  60 

passing  out  from  perforated  appendix,  Path.  66 

.  removal  of,  from  eye  followed  by  superficial  linear  keratitis,  Ophth.  46 

,  result  of  imperfect  contact  of  forceps  with,  Electr.  82 
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Foreign    material,  freedom  of   stone-milled  flour  from,  tested  by  examination   of  samples, 

Path.  27,  28 
Forest  of  Dean,    colliery    districts   of,  high    death-rate    for    diphtheria    and    measles    in, 

Epid.  20,  27 
Forgetting,  memory-traces  of  events  subject  to,  Psych.  8 
Formalin,  worst  of  retinal  fixatives,  Ophth.  31.  36 

Foksyth,  D. — Discussion  on  case  of  chronic  splenomegaly  of  uncertain  origin,  Clin.  5 
Fossae  (ischial),  wounds  of,  complicated  by  rectal  wounds,  also  by  fractures  of  l>ony  pelvis, 

treatment,  Proct.  23 
Foster,  M.  G. — Discussion  on  treatment  of  cerebrospinal  meningitis,  Therap.  16 
Fovea,  method  of  staining  of,  Ophth.  31,  33 
Fowler's  solution  in  dermatitis  herpetiformis,  Derm.  79 
Fox,  H.  Clayton. — Discussion  on  audible  tinnitus  in  boy,  Otol.  26 

,  discussion  on  case  of  aphonia  in  soldier,  Laryng.  92 

of  keratosis  of  auditory  meatus,  Otol.  3 

of  plumbism  and  pyorrhoea,  Laryng.  73 

of  retropharyngeal  abscess  due  to  breaking  down  of  tubercular  gland,  Laryng. 

110 

on  (?)  nervous  or  functional  aphonia,  La^ng.  120 

on  total  occlusion  of  right  external  auditory  meatus,  Otol.  0 

Fox,  R.  Fortescue. — Discussion  on  hydrological  treatment  of  gastro-intestinal  stasis,  Bain.  29 

,  discussion  on  treatment  of  convalescent  soldiers  by  physical  means,  Surf,'.  64 

t  Report   of   Committee   of   Council   of   Balneological   and  Climatological    Section  on  a 

"Combined  Physical  Treatment,''  Bain.  45 
Fox,  R.  Hixgston. — Discussion  on  portrait  of  Paracelsus,  Hi.-t.  115 

,  discussion  on  superstitions  concerning  menstruation.  Hist.  66 

Fox,  T.  Colcott,  and  MacLeod,  J.  M.  H.,  parakeratosis  variegata,  quoted,  Derm.  141 
Fracastorius,  Hieronymus,  De  Contagionibus  (1546),  quoted,  Hist.  160 

,  remark  of,  on  movement  of  heart,  quoted  by  Harvey,  Hist.  17 

Fracture,  comminuted,  sequestra  in  humerus.  X-ray  appearance,  Elecfcr.  93 

in  region  of  last  molar,   displacement  occurring  with,   in   war  injuries,  treatment  of. 

Odont.  86,  87 
Fractures,  in  osteogenesis  imperfecta,  Child.  49.  50 

,  multiple,  and  rickets,  case  (Hugh  Thursfield),  Child. 

,  ununited,  in  war  injuries  of  jaw  and  face,  causes  of,  Odoi. 

: ,  in  malposition,  correction  of,  Odont.  88 

,  promotion  of  union,  Odont.  87,  98,  100,  103,  104,  107 

,  removal  of  foreign  bodies  between,  Odont.  87,  98,  100 

. of  teeth,  after,  Odont.  87,  98,  100.  115,  117 

,  treatment,  general  principles,  Odont.  89 

France,  British  Army  in,  paratyphoid  fever,  A  and  B,  among,  respective  proportions,  Med.  18 

,  electrotherapy  in.  Electr.  39 

,  advanced  state  of,  Electr.  39 

,  paratyphoid  fever  in,  Med.  31 

in,  non-existent  before  present  War,  Med.  1 

,  results  published  in,  of  compluetic  (Wassermann)  reaction  in  amentia.  P 

,  treatment  of  war  injuries  of  jaw  and  face  in,  Odont.  68 

von  Franque,  cancer  of  tube  following  on  salpingitis  of  tuberculous  origin,  quoted,  Obst.  68 
Fbaser,    J.     S.— Chronic    osteomyelitis    of    the    labyrinth  |  iralabyrinthitis)    in 

suppurative  otitis  media,  Otol.  75 

,  congenital  syphilitic  disease  of  the  ear,  Otol.  62 
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,  control  of  hemorrhage  during,  Laryng.  106 
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,  sandstorms  on,  R.S.M.  Lect.  104 
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,  water  supply  on,  R.S.M.  Lect.  109 
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Ganivete,  Jean,  "  Amicus  Medicorum  "  of.  1436  (plague  tractate),  Hist.  193 

Gardner,  agency  of  heat  in  carrying  out  micro-chemical  tests  for  iron,  quoted,  Path.  11 

Gardner,  H.  Bellamy. — Discussion  on  influence  of  anaesthetics  on   temperature  of  body, 
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de  Garzoni,  Bernardo  (d.  1456),  Hist.  195 
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,  experimental  production  in  guinea-pig,  R.S.M.  Lect.  134 
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,  septicaemia  frequent  in,  R.S.M.  129 
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by  serum  injections,  R.S.M.  Lect.  138,  140-142 

by  vaccines,  R.S.M.  Lect.  138 

,  preventive,  combined  with  salines  and  antiseptics,  R.S.M.  Lect.  138 

,  surgical,  R.S.M.  Lect.  138 
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section  of  alimentary  tract,  Electr.  6 
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Mollison),  Laryng.  108 
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,  Keith's  theory,  Bain.  22 
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,  cause  of,  Bain.  22 
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Geikie,  Sir  A.,  classification  of  Microlestes,  quoted,  Odont.  46 
Gel  test  for  syphilis  (J.  E.  R.  McDonagh),  Derm.  191 
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Genitalia,  male,  thirteenth  century  diagram  of  (Charles  Singer),  Hist.  212 
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Girard,  single  pelvic  kidney,  quoted,  Child.  19 
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Derm.  170 
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intramuscular  injections  of  intramine,  Derm.   171 
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,  hyperglycsemia  without,  Therap.  71 
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,  prevalence  of,  in  Thames  Valley,  Bain.  42 
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subjects,  Ophth.  55 
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■ ,  associated  with  shell  shock,  Therap.  50,  51 
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Goldsmith,  P.,  Major  C. A.M. C. — Case  of  bullet  entering  below  right  mastoid  and  emerging 
at  left  orbit,  Laryng.  1 

,  traumatic  paralysis  of  the  left  vocal  cord,  Laryng.  2 
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Gorilla,  liver  of,  type  low,  Odont.  55. 

,  young  female,  superior  maxilla  of,  Odont.  40 

Gout,  calcareous,  Neur.  77 

de  Graaf ,  views  on  menstruation,  Hist.  50 

Grace  cup  presented  to  Company  of  Barbers  and  Surgeons  by  Henry  VIII. ,  Hist.  75 

von  Graefe's  hypothesis  as  to  production  of  optic  neuritis,  Neur.  16 
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of  laryngeal  crises  with  abductor  paralysis,  Laryng.  99 

of  malignant  disease  treated  by  diathermy,  Laryng.  113 

on  cases  of  chronic  frontal  sinus  empyema  treated  by  intranasal  method,  Laryng.  104 

on  chronic  osteomyelitis  of  labyrinth  capsule  in  suppurative  otitis  media,  Otol.  82 

on  histological  preparations  of  labyrinths  and  tympana  of  soldier  suffering  from 

deafness  due  to  bullet  wound  of  vertex  of  skull,  Otol.  30 

on  large  naso-antral  polypus,  Laryng,  82 

on  (?)  nervous  or  functional  aphonia,  Laryng.  119 

on  otogenic  facial  paralysis,  Otol,  41 

on  otomycosis,  Otol.  2 

on  paralysis  of  right  vocal  cord  resulting  from  bullet  wound,  Laryng.  37 

on  pathology  of  otosclerosis,  &c,  Otol.  82 

on  removal  of  fish-bone  from  larynx,  Laryng.  80 

on  retro- pharyngeal  abscess  due  to  breaking  down  of  tubercular  gland,  Laryng.   116 

on  sections  through  footpiece  of  stapes  from  case  of  otosclerosis,  Otol 

on  shell  shock  without  visible  signs  of  injury,  Pysch.  and  Near,  xxxvii. 

on  skin-grafting  in  mastoid  operations,  Otol.  22 

on  totaPocclusion  of  right  external  auditory  meatus,  Otol.  5 

on  treatment  of  "  functional  aphonia"  in  soldiers  from  the  front,  Laryng.  84 

on  unilateral  (left)  paralysis  of  soft  palate  and  larynx,  Laryng.  38 

Granuloma  annulare,  affecting  ears,  Derm.  32 

— — face,  neck  and  cheeks,  Derm.  32 

,  case  (E.  G.  Graham  Little),  Derm.  30 

,  treatment  by  X-rays,  Derm.  31,  32 

- ,  with  wide-spread  follicular  eruption,  case  of  (E.  G.  Graham  Little).  Derm.  35 

. and  erythema  elevatum  diutinum,  relationship  between,  Derm.  31 

Granulomata,  case  of  (J.  H.  Sequeira),  Derm.  5 

Granulosis  rubra  nasi  (A.  W.  Williams),  Derm.  20 

Granville  Canadian  Special  Hospital,  Ramsgatc,  treatment  of  disabled  Boldiers  at,  Bain.  51  : 
Surg.  65 

Grape-seed,  centre  of  appendicular  concretion,  Path.  87 

Grape-seeds  in  vermiform  appendix,  museum  specimen,  Path.  65 

G rattan,  influenzal  paratyphoid,  quoted,  Med.  36 

Gravel  of  Thames  basin,  Bain.  36 

Graves's  disease  and  later  myxedema,  sclerodermia  associated  with,  benefiting  by  implanta- 
tion of  human  thyroid  into  bone-marrow  (E.  G.  Graham  Littl.  |  also 
Goitre,  exophthalmic 

Gray,  A.  A.— Discussion  on  audible  tinnitus  in  boy,  Otol.  27 

,  discussion  on  case  of  double  acute  otitis  media  complicated  by  all  urdltlS, 

Otol.  86 
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Gray,  A.  A.  — Discussion  on  case  of  keratosis  of  auditory  meatus,  Otol.  4 

discussion  on  case  of  tumour  on  concha  after  radical  mastoid  operation,  Otol.  25 

on  chronic  osteom}-elitis  of  labyrinth  capsule  in  suppurative  otitis  media,  Otol. 

81,  83 
on  histological  preparations  of  labyrinths  and  tympana  of  soldier  suffering  from 

deafness  due  to  bullet  wound  of  vertex  of  skull,  Otol.  30 

on  malignant  disease  of  middle  ear  with  extension  to  mastoid  cells,  Otol.  35 

on  otogenic  facial  paralysis,  Otol.  41 

on  otomycosis,  Otol.  2 

on  pathology  of  otosclerosis,  &c. ,  Otol.  81 

on  skin-grafting  in  mastoid  operations,  Otol.  14 

on  tuberculous  (?)  septic  (?)  meningitis  following  chronic  suppurative  otitis  media, 

Otol.  32 

t  method  of  skin-grafting  in  mastoid  operations,  detailed,  Otol.  15 

5  sections  through  the  footpiece  of  stapes  from  a  case  of  otosclerosis,  Otol.  27 

transparencies  of  microscopical   sections  through  the  temporal  bone,  from  a  case  of 

otosclerosis,  Otol.  7 
Gray,  A.  M.  H.,  Major  R.A.M.C. — Discussion  on  acute  lupus  erythematosus,  Derm.  95 

,  discussion  on  asphyxia  reticularis,  Derm.  155 

on  case  for  diagnosis,  Derm.  152 

for  diagnosis  (?  tuberculosis),  Derm.  39 

of  chronic  ulceration  (ulcus  molle  serpiginosum),  Derm.  24 

of  granuloma  annulare,  Derm.  32 

on  chronic  diffuse  papillomatosis  of  left  foot  and  leg,  Derm.  94 

on  diffuse  sclerodermia  with  sclerodactylia,  Derm.  99 

,  recurrent  herpes  zoster  of  face  with  hemiatrophy,  Derm.  43 

Gray,  H.  M.  W.,  hypertonic  salt  solution  as  lymphagogue,  quoted,  Path.  11 
Green  colour  in  chloroma,  theory  of  causation,  Clin.  10 

in  leuksemic  infiltrates  in  myeloid  leukaemia,  Clin.  10 

in  tumours  of  Hodgkin's  disease,  Clin.  11 

of  bone-marrow  and  spleen  in  case  with  hemorrhagic  diathesis,  Clin.  10,  11 

,  regions  to  which  limited,  in  cases  of  chloroma,  Clin.  9 

Greenhow,  injurious  effects  of  inhaled  silica,  quoted,  Path.  26 

Greeves,  R.  Affleck  (for  the  late  Mr.  George  Coats). — On  the  cause  of  the  ophthal- 
moscopic appearances  in  amaurotic  family  idiocy,  Ophth.  30 
,  and  Spicer,  W.  T.  Holmes. — On  superficial  linear  keratitis,  together  with  an  account 

of  the  pathological  examination  of  two  affected  eyes,  Ophth.  39 
Grindstone,  inhalation  of  dust  from,  source  of  industrial  phthisis,  Path.  2G 
Gross,  Hans,  psychology  of  evidence,  quoted,  Psych.  5 
Group  mentality,  Psych.  26 

Gruenberg,  demonstration  of  spirochetes  from  ear  of  seven  months'  foetus  by,  Otol.  63 
Grunert,  hearing-power  after  skin-grafting  in  mastoid  operations,  Otol.  14 
Griinerts,  case  of  acute  torsion  of  body  of  uterus  on  cervix,  quoted,  Obst.  91 
(iuaiacum  test  for  blood  in  urine  in  trench  nephritis,  Med.  and  Therap.  xxii 
Guelpa,  treatment  of  diabetes  by  fasting,  quoted,  Therap.  67 
Guinea-pigs,  experimental  production  of  gas  gangrene  in,  R.S.M.  Lect.  135 

infection  with  bilharziosis,  R.S.M.  Lect.  160 

ingestion  of  powdered  glass  by,  no  ill-results,  Path.  26 

Gumma  encircling  corona  treated  successfully  by  one  intramuscular  injection  of  intramine, 

Derm.  122 

of  middle  ear  in  child,  Otol.  63 

of  rectum  simulating  carcinoma,  case  (Aslett  Baldwin),  Froct.  29 

Gums,  brushing  of,  prevention  of  gingivitis  by,  Odont.  5 

of,  with  salt  solution,  Odont.  4 

and  teeth,  diseased  condition  as  cause  of  widespread  infection  of  intestinal  tract  among 

troops  on  Gallipoli  Peninsula,  R.S.M.  Lect.  Ill 
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Gunshot  fracture  cf  jaw,  wiring  of  mandible  after,  Odout.  90-92 

of  mandible,  plating  in,  Odont.  94 

injuries  of  jaws,  treated  by  dental  surgeons,  Odont.  2,  3 

in  special  hospitals,  Odont.  3 

°f  larynx,  treatment  of,   where  "webbing"  of  vocal  cords  has  taken  place  (Sir 

William  Milligan),  Laryng.  85 

of  occipital  region,  rarity  of  superior  quadrantic  hemianopia  in,  Ophth.  69 

wound  involving  visual  centre,  with  visual  disorientation  (Lewis  R.  Yealland),  Ophth 

97 

of  face  involving  right  antrum,  Laryng.  110 

of  lumbar  spine  ;  injury  to  cauda  equina  ;  destruction  of  pelvic  autonomic  nerves  ; 

paralysis  of  large  intestine  and  rectum  ;  recurrent  attacks  of  "  intestinal  obstruction  " 

(E.  G.  Fearnsides),  Neur.  32 

of  temporal  region,  blindness  and  deafness  following,  passing  off  later,  Otol.  30 

wounds  of  maxillae,  cases  of,  Odont.  72 

,  causing  fractures,  Odont.  72,  75 

Gunson,  Lieutenant  R.A.M.C,  enlargement  of   right  side  of   heart  in  jaundice  at  Chatby 

Camp,  observed  by  R.S.M.  Lect.  112 
Gunson,  E.  B. — Gangrene  of  the  leg  following  diphtheria,  Child.  56 
Guthrie,  Leonard  G.— Case  of  anterior  poliomyelitis  affecting  the  distal  portion  of  the  left 

upper  extremity  (shown  by  E.  G.  Fearnsides),  Child.  15 
,  case  of  general  tremor  and  left  cortico-spinal  interference  ;  lesion  of  the  mesencephalon 

(shown  by  E.  G.  Fearnsides),  Child.  14 

of  polio-encephalo-myelitis,  Child.  16 

,  discussion  on  case  of  myositis,  Child.  7 

of  Polydactyly  with  deformity  of  right  leg,  Child.  22 

of  transient  hemiplegia  in  diphtheria  and  diphtheritic  onychia,  Child.  57 

on  congenital  hydronephrosis  of  both  kidneys,  Child.  3 

on  hypopituitarism,  dystrophia  adiposo-genitalis,  polyuria  and  polydipsia,  Neurol.  54 

on  shell  shock  without  visible  signs  of  injury,  Psych,  and  Neur.  xli 

,  exhibition  of  catalogue  of  library  of  Dr.  Richard  Mead,  Hist.  27 

,  paralysis  following  diphtheritic  whitlow,  quoted,  Child.  55,  57,  58 

and  Fearnsides,  E.  G. — Amyotrophic   lateral  sclerosis  in  a  man,  aged   28,  showing 

Chvostek's  sign,  Neur.  71 
Guthrie,  Thomas. — Discussion  on  treatment  of  "functional  aphonia"  in  soldiers  from  the 

front,  Laryng.  85 

,  radiogram  showing  an  epi-hyal  bone  in  a  human  subject,  Laryng.  87 

,  three  foreign  bodies  removed  from  the  bronchi  by  upper  bronchoscopy,  Laryng.  80 

Gutta-percha  tissue,  impenetrable  by  rays  of  Simpson  light,  Elcctr.  70,  71 
Gutta  serena,  comprehensive  nature  of,  according  to  Laurentius,  Hist.  136 

,  term  superseded  by  that  of  "  amaurosis,"'  Hist.  130 

Gymnastics,  course  of,  for  convalescent  soldiers,  Surg.  41,  42,  46-48 

,  moderation  in,  necessary,  Surg.  43,  45 

Gynaecological  treatises,  vernacular,  written  by  clerics.  Hist.  35,  36 
,  extracts  from,  Hist.  36,  37 


Haematoma  of  abdominal  wall,  cases  (H.  Russell  Andrews),  01> 

complicating  typhoid  fever  in  pregnancy,  Obst.  102 

,  occurring  after  menopause,  Obst.  102 

during  pregnancy,  Obst.  98,  102 

■ and  pregnancy,  relationship  between,  Obst.  103 

-,  with  umbilical  hernia,  Obst.  102 

Haematuria  in  bilharziosis,  how  arising,  R.S.M.  Lect.  145 
in  trench  nephritis,  Med.  and  Therap.  x,  xxx 
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Hemoglobin,  oxygen-combining-powers  of,  interference  witb,  in  acidosis,  Child.  93 
Hemoglobinuria,  paroxysmal  (E.  A.  Cockayne),  Child.  63 

,  treatment,  antisyphilitic,  Child.  64,  65 

Hemolysin  as  reagent  in  compluetic  reaction  (Wassermann)  in  amentia,  Psych.  30 
Hemolytic    dose,    minimal ;    determination    of,    in   compluetic   reaction    (Wassermann)    in 

amentia,  Psych.  32 
Hemorrhage,  control  of,  in  operation  for  frontal  sinus  empyema,  Laryng.  106 

,  controlled  by  application  of  radium,  Otol.  35 

,  during  operation  for  laryngeal  cancer,  control  of,  Laryng.  7 

removal  of  angeiofibroma  of  nasopharynx,  Laryng.  31,  32 

,  control  of,  Laryng.  33 

from  rectum,  from  injury,  Proct.  28 

,  from  self-injury,  Proct.  28 

Hahn's  cannula,  insertion  of,  in  partial  excision  of  thyroid  cartilage,  Laryng.  62,  64,  66 
Hair,  human,  forming  nucleus  of  appendicular  concretions,  Path.  88 

,  single,  as  nucleus  of  calculus,  Path.  60 

Hair-balls  from  stomach,  Path.  75 

,  felting  of,  Path.  75 

or  "  casts''  in  human  stomach,  Path.  87  (footnote) 

Hairs,  human,  in  vermiform  appendix,  Path.  66 

Hajano,  case  of  enucleation  of  eye  for  condition  mistaken  as  glioma  retime,  Ophth.  6,  7 

Halfpenny   impacted    for    five    days    in    oesophagus   of    child,    removal   by   oesophagoscope 

(I.  Moore),  Laryng.  39,  40 
Hall,  F.  de  Havilland. — Discussion  on  case  of  laryngeal  crises  with  abductor  paralysis, 

Laryng.  98 

,  discussion  on  case  of  halfpenny  impacted  in  oesophagus,  Laryng.  40 

of  tracheitis  sicca  in  a  boy,  Laryng.  52 

on  long-continued  spasm  of  oesophagus,  Laryng.  55 

on  treatment  of  "  functional  aphonia  "  in  soldiers  from  the  Front,  Laryng.  84 

Hallucinations  in  acute  stage  of  shell  shock,  Psych,  and  Neur.  xxiii,  xxv 

,  pathological  perversion  of  perception,  Psych.  10 

Hallux-drop,  case  of,  reaction  testing  of  muscles  in,  Electr.  25 

Halsted,  case  of  operation  on  thyroid  gland  followed  by  tetany  treated  by  administration  of 

parathyroid  of  ox,  quoted,  Ophth.  55 
Hamill,  Philip. — Case  of  gummatous  meningitis,  Neur.  80 

,  case  of  muscular  dystrophy,  Neur.  81 

of  recurrent  jaundice  (shown  by  Dr.  Cautley),  Child.  80 

of  unilateral  enlargement  of  the  tongue  (shown  by  Dr.  Cautley),  Child.  81 

on  the  soldier's  heart,  Therap.  46 

Hand,  flexor  muscles  of,  atrophy  of.  Neur.  12 

,  foreign  bodies  in,  removal  by  new  bullet  extractor,  Electr.  80-82 

Handfield  Joxes.  M. — Chorionepithelioma  following  vesicular  mole,  Obst.  27 

,  discussion  on  acute  hepatic  toxaemias  complicating  pregnancy  and  labour,  Obst.  125 

on  hematoma  of  abdominal  wall,  Obst.  101 

,  Presidential  Address  delivered  at  the  Obstetrical  and  Gynaecological  Section,  Obst.  31 

Hardware,  enamelled,  ingestion  of  material  from,  Path.  25 
Hardy's  rule  as  to  precipitating  power  of  electrolyte,  Derm.  117 
Harman,  Edmund  (1509  ?-76),  appointment  as  King's  packer,  Hist.  72 

,  cenotaph  in  Burford  church  erected  by,  Hist,  68,  87,  88 

,  death  and  burial  place  of,  Hist.  86,  87 

,  descendants  of,  Hist.  87 

,  early  life  of,  Hist.  70 

,  escape  of,  during  Windsor  persecutions,  Hist.  81 

,  family  pedigree,  Hist.  69 

,  grants  to,  Hist.  73,  82 
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Harman,  Edmund  (1509  ?-76),  later  life  of,  Hist.  86 

,  lineage  of,  Hist.  67,  69 

,  part  taken  by,  in  French  campaign  (1544),  Hist.  82,  83 

,  portrait  of,  Hist.  71 

,  residence  at  Burford  Manor,  Hist.  86 

,  some  notes  on  (D'Arcy  Power),  Hist.  67-88 

,  witness  to  will  of  Henry  VIII,  Hist.  85 

Harman,  N.  Bishop,  and  Cautley,  E.— Optic  neuritis  (?)  due  to  X-rays,  Child.  3 

Harmer,    W.    Douglas.— Cases   illustrating    results   obtained    by   use   of   Simpson's   light, 

Laryng.  23 
Harris,  Wilfred,  Captain   R.  A. M.C.— Discussion   on  shell  shock  without  visible  signs  of 

injury,  Psych,  and  Neur.  xxxiii 
Harrison,   L.  W.,  Lieutenant-Colonel  R.A.M.C. — Discussion  on  rationale  and  practice  of 
chemotherapy,  Derm.  137 

,  discussion  on  theory  and  practice  of  chemotherapy,  Derm.  175 

Harrogate,  number  of  military  cases  treated  at,  Bain.  46 
Hart,  Bernard. — Psychology  of  rumour,  Psych.  1 
Harthorne,  H. ,  irritable  heart  of  soldiers,  quoted,  Therap.  37 
Harting,  artificial  production  of  calcospherites  by,  Odont.  13,  14 
Harvey,  William  (Norman  Moore),  Hist.  9 

,  autographs  of,  Hist.  9,  15,  16 

,  doctrines  of,  acceptance  of,  influenced  by  teaching  of  Paracelsus  and  von  Helmont, 

Hist.  6,  7 

,  "  Exercitationes  de  generatione  animalium,''  passages  of  general  interest  in,  Hist.  18 

,  frequent  quotation  of  Aristotle  by,  Hist.  12 

,  notes  and  marks  of,  in  his  books,  special  signification,  Hist.  14 

,  Notes  of  Lectures,  Hist.  9 

,  quotations  from  Third  Eclogue  of  Virgil  in,  Hist.  9,  10 

,  quotation  from  Terence  in  his  "  Exercitatio  anatomica  de  motu  cordis,"  Hist.  16,  17 

of  comments  of  other  writers  on  movements  of  heart,  by,  Hist.  17 

Hastings  beds,  influence  of,  on  prevalence  of  phthisis,  Bain.  12,  14,  15,  18,  19 
Hau,  diphtheria  of  skin,  with  lesions  bullous  from  first,  quoted,  Child.  55,  58 
Hawthorne,  C.  0. — Acute  nephritis  without  oedema,  recovery,  Child.  61 

,  case  of  double  optic  neuritis,  Child.  70 

of  solid  cedema,  Child.  32 

,  discussion  on  case  of  polio-encephalo-myelitis.  Child.  18 

,  double  optic  neuritis,  Child.  30 

,  rapid  respiratory  rhythm  apart  from  other  evidence  of  disease,  Child.  59 

,  specimens  from  congenital  syphilis,  Child.  22 

Hayes,  George  B. — Discussion  on  war  injuries  of  jaw  and  face,  Odont.  80 

Hayne,   P.  A.    and  Little,   E.  G.  Graham. — Case  of   kcratodermia  blenorrhagica,    Derm 
159,  162 

Head,  H.,  F.R.S.,  herpes  ophthalmicus,  quoted,  Derm.  46 

,  maximal  points  of  incidence  in  herpes  zoster,  allusion  to,  Derm.  82 

Head,  bullet  wounds  of,  steel  helmets  as  protection  against,  Ophth.  94 

lower  parietal  or  temporal  region,  bullet  wounds  of,  producing  telescopic  vision,  Ophth. 

89,  90 

Headache,  associated  with  intracranial  tumours,  Ncur.   I 

,  hypermetropia  as  cause  of,  Neur.  21 

in  paratyphoid  fever,  Med.  27 

in  trench  nephritis,  Med.  and  Therap.  xxx 

,  intractable,  symptom  of  shell  shock,  Psych,  and  Neur.  xxiii,  xxiv 

,  syphilitic,  Psych.  59 

Head-dress  of  mediaeval  surgeon,  Hist.  33,  41 

Health  resorts,  British,  lack  of  records  of  military  work  done  at,  Bain.  46,  17 
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Hearing  affected  by  shell  shock,  Psych,  and  Neur.  xxiii 

,  hallucinations  of  and  delusions,  treatment  by  autognosis,  Psych,  and  Neur.  xxviii,  xxix 

,  following  shell  shock,  Psych,  and  Neur.  xxiii 

,  power  of,  after  skin-grafting  in  mastoid  operations,  Otol.  14,  16,  17,  20 

Hearing-tests  employed  in  case  of  deafness  due  to  bullet  wound  of  vertex  of  skull,  results  of, 

Otol.  29-31 
Heart,  abnormalities  of,  feature  in  general  condition  in  heart  trouble  in  soldiers,  Therap.  32 

,  action,  disordered,  amount  of  physical  training  possible  in,  Surg.  43 

,  condition  of,  in  convalescent  soldiers,  observations  on  (H.  J.  Seeuwen),  Surg.  58 

conditions  prevailing  in  British  Army,  Committee  of   Enquiry  on   (1864-68),  findings 

and  recommendations  of,  Therap.  37 

,  dilatation  in  cardio-vascular  atomy,  Therap.  59 

,  irritable  heart  of  soldiers  diagnosed  as,  Therap.  33 

disease,  and  disease  of  vasomotor  system,  differentiation  between,  Therap.  49 

,  differentiation  by  stethoscope,  Therap.  49 

,  case  for  prognosis  (H.  Thursfield),  Child.  33 

,  extra  systole  in,  Child.  34 

,  irregularity  of  pulse  in,  Child.  34 

,  congenital,  diagnosed  as  irritable  heart  of  soldiers,  Therap.  46 

,  and  kyphosis  in  dermatolysis  and  molluscum  fibrosum,  case  of  (J.  H.  Sequeira), 

Derm.  84 

,  chronic,  breathlessness  and  pain  in,  Therap.  31 

,  associated  with  palpitation,  Therap.  31 

,  symptoms,  Therap.  31 

,  diastase  activity  values  in  urine  in.  Med.  and  Therap.  xx 

,  disordered  action  of,  irritable  heart  of  soldiers  diagnosed  as,  Therap.  33 

,  enlargement  of  right  side  of,  occurring  in  cases  of  jaundice  at  Chat  by  Cavalry  Camp, 

Alexandria,  R.S.M.  Lect.  112 

failure  after  tracheotomy,  Laryng.  100 

in  cardio-vascular  atony,  Therap.  59 

in  exophthalmic  goitre  in  soldiers,  Therap.  52 

produced  experimentally  in   animals   by   infection   with    streptococci  from  acute 

rheumatism,  Therap.  40 

,  fatty  degeneration  in  amoebic  dysentery,  R.S.M.  Lect.  81 

,  hypertrophied,  and  high  blood-pressure  in  mild  diabetes  in  aged  man,  Therap.  78 

,  infection  of,  symptoms,  Therap.  31 

,  irritable,  of  soldiers,  accompanied  by  diarrhoea,  Therap.  29,  46 

by  enlargement  of  thyroid  gland,  Therap.  39,  43,  46 

,  accounts  of,  published  during  and  after  American  Civil  War,  Therap.  27 

,  fetiology,  theories  as  to.  Therap.  38,  39  ;  (references),  Therap.  39 

after  typhoid  fever  and  dysentery,  Therap.  41 

■ associated  with  exophthalmic  goitre,  Therap.  46,  50,  52,  53  57 

,  cause  of  illness  in,  Therap.  33 

,  change  of  position  of  apex-beat  not  diagnostic  of,  Therap.  44 

,  classical  cases,  physique  in,  Therap.  41 

,  symptoms,  Therap.  41 

,  condition  alleviated  by  congenial  occupation,  Therap.  39 

,  conditions  wrongly  diagnosed  as,  Therap.  46 

,  connexion  with  rheumatism,  Therap.  40 

,  diagnosed  as  valvular  disease,  Therap.  57 

,  discussion  on:  (T.  R.  Bradshaw),  Therap.  57;  (Philip  Hamill),  Therap.  46: 

(O.    Leyton),    Therap,    49 ;    (Sir   James   Mackenzie),    Therap.    27  ;    (R.  W.   Michell), 

Therap.  44  ;  (A.   Morison),   Therap.   48  ;    (F.  J.    Poynton),  Therap.  40  ;    (Florence   \. 

Stoney),  Therap.  50;  (W.  Bezly  Thome),  Therap.  5S  ;  (R.  M.  Wilson),  Therap.  37 
,  due  to  over-exertion,  Therap.  42 
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Heart,  irritable,  of  soldiers,  examination  by  electro-cardiagrap         herap.  46 
,  exhausting  conditions  of  trench  life  as  factor  in,  Therap.  29 

illustrative  case,  Therap.  46,  17 

incapacitation  from  duty  on  account  of,  Therap.  48 

latent  infection  in,  Therap.  40 

mental  condition  accompanying,  Therap.  28 

mistaken  for  other  conditions,  Therap.  33  x 

murmurs  in,  Therap.  28 

nerve-shock  and  strain  in,  Therap.  42 

nomenclature,  Therap.  33 

over-indulgence  in  spirits  and  tobacco  as  factor  in.  Surg.  59 

palpitation  in,  Therap.  43 

partial  failure  of  movements  of  chest  wall  in,  Therap.  45 

prevention,  Therap.  42 

prognosis,  Therap.  49 

results  of  examination  in  athletes,  Therap.   4  4 

sense  of  exhaustion  in,  Therap.  31 

septic  infection  in,  Therap.  40 

shell-shock  as  factor  in  causation  of,  Therap.  42,  43 

signs  and  symptoms  of,  Therap.  28 

streptococci  and  staphylococci  in  urine  in  cases  of,  Therap.  40 

sudden  partial  failure  of  right  auricle  in,  Therap.  44 

symptoms,  Therap.  40,  41,  43,  44 

,  onset  of,  Therap.  29 

,  treatment,  Therap.  34,  41-43,  47,  49 

,  by  electricity,  Surg.  61 

,  by  exercise,  Surg.  60.  62  ;  Therap.  34,  35 

,  in  special  hospital  suggested,  Therap.  36,  60 

,  rest  prejudicial  in,  Therap.  34 

,  vaccine  therapy  in,  when  of  possible  value,  Therap.  33 

(  without  signs  of  physiological  disturbance,  Therap.  48 

,  young  and  old  classes  of,  not  sharply  defined,  Therap.  44 

,  see  also  Cardio-vascular  atony 

,  movement  of,  comments  of  other  authors  on,  quoted,  by  Harvey.  Hist.  17 

\  showing  infiltration  by  large  round-celled  sarcoma  (E.  C.  Williams),  Child,  36 

strain,  effects  of  during  infection,  Therap.  30 

trouble  following  dysentery  in  soldier,  Surg.  59 

,  valvular  disease  of,  irritable  heart  of  soldiers  diagnosed  as,  Therap.  33.  57 

Heat  and  massage,  simultaneous  application  a  necessity,  Surg.  69 

t  loss  of,  in  short  and  slight  operations,  precautions  against,  not  of  urgency,  Anfi 

j  preparatory,  in  treatment  of  disabled  soldiers,  Bain.  49,  50 

of  hydrarthrosis,  Bain.  49 

,  preservation  of,  during  long  operations,  important.  Anaestb.  2 

,  radiant,  in  treatment  of  scars,  Surg.  35,  37 

,  and  light,  in  treatment  of  disabled  soldiers,  results,  Bain.  50 

t  of  scar  adherent  to  bone  beneath,  Bain.  50 

t  regulation  of  loss  and  production  abolished  by  deep  anaesthesia,  An  \  sth.  1 

,  sexiial,  see  (Estrus 

,  static  and  radiant,  hypotonic  ionizations  with,  I 

t  use  of,  in  carrying  out  microchemical  tests  for  iron,  Path.  -4 1 

Heath,  A.  Douglas.— Discussion  on  case  of  chronic  ulceration  in  bo 

,  discussion  on  case  of  lupus  vulgaris  exuberans,  complicated  by  epithi  ■  rm.  28 

on  result  of  arsenical  intoxication.  Derm.  '.) 


Heating  current  emplovcd  in  experiments  with  Coolidge  tube,  Electr.  116 
Heaton  Park,  Manchester,  remedial  exercises  used  at,  for  convalescent  sold. 


sure;.  51-55 
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Heels  raising,  as  physical  exercise  method,  Surg.  41,  46 

Hehir,  Patrick,    Colonel,  I.M.S.,   recognition  of   amoeba;  and  flagellates  in   diarrhoea   and 

dysentery  by,  R.S.M.  Lect.  77 
Heidelberg  man,  dental  pulp  of,  Odont.  41 

. — . 1  jaw  of,  superposition  of  jaw  of  Piltdown  man  on,  Odont.  46 

,  mandible  of,  position  of  third  molar,  Odont.  59 

Heilberg.  perversion  of  accuracy  of  memory  pictures  in  evidence,  quoted,  Psych.  5 
Helmets,  steel,  question  of  protection  against  bullet  wounds  of  head,  Ophth.  94 
Helmholtz,  association  of  ophthalmoscope  with,  Xeur.  2 

Helvetius,  treatment  of  dysentery  with  ipecacuanha  alluded  to,  R.S.M.,  Lect.  74 
Hemeralopia,  present  day  meaning  opposite  of  original,  Hist.  137 
Hemianopia,  bilateral,  persistence  of  central  vision  in,  cause  of,  Ophth.  88 

,  homonymous,  escape  of  macular  vision  in,  due  to  vascular  occlusion,  Ophth.  87 

,  with  central  scotoma  caused  by  bullet  wounds  of  brain,  cases.  Ophth.  74-78 

,  paralytic,  with  hemiplegia,  injury  to  macula  in,  Ophth.  95 

quadrantic,  following  shell  and  bullet  wounds  of  brain,  cases,  Ophth.  63-69 

,  superior,  rarity  in  gunshot  injuries  of  occipital  region,  Ophth.  69 

Hemiatrophy  in  recurrent  herpes  zoster  of  face  (A.  M.  H.  Gray),  (\Y.  Trotter).  Derm.  43 
Hemi-hypertrophy,  case  of,  complications  in,  found  post-mortem.  Child.  67 

- — ■ .  report  of  post-mortem  examination  (R.  Hutchison),  Child.  66 

,  crossed,  Child.  78 

,  double,  Child.  79 

,  partial,  Child.  7 

,  typical  true  hypertrophy  of  type  of,  Child.  78 

Hemiplegia,  embolic,  rapid  recovery  from,  Child,  57 

in  rheumatic  endocarditis,  Child.  57 

,  right,  following  shrapnel  wound  of  left  parietal  region,  case.  Neur.  67 

■ ,  transient,  following  diphtheria,  Child.  59 

,  in  diphtheria,  rarity,  Child.  54 

and  diphtheritic  onychia  (J.  D.  Rolleston),  Child.  53 

,  in  scarlatinal  ursemia,  Child.  54 

• ,  with  paralytic  hemianopia,  injury  to  macula,  Ophth.  95 

Hennebert,  compression  nystagmus  in  syphilitic  disease  of  ear,  quoted.  Otol.  73 
Henoch,  cases  of  nephritis  without  albuminuria,  quoted,  Child.  40 
Henry  IV,  King  of  France.  Andreas  Laurentius  physician-in-ordinary  to,  Hist.  141 
Henry  VIII,  King  of  England,  court  of,  influence  of  medical  profession  at,  Hist.  74 

— — ,  grace-cup  presented  to  Company  of  Barbers  and  Surgeons  by,  Hist.  75 

,  will  of.  witnessed  by  Edmund  Harman,  Hist.  85 

Henschen,  localization  of  macular  cortex,  quoted,  Ophth.  60 

of  visual  function,  quoted,  Ophth.  58 

Herbst,  latent  nephritis  in  children  without  albuminuria,  quoted,  Child.  41 
Herd-instinct,  determining  force  of  individual  thinking,  Psych.  16 

,  factor  in  complex  thinking,  Psych.  16 

,  features  of,  Psych.  17 

,  non-rational  opinions  easily  disseminated  at,  maximal  stimulus  of,  Psych.  17 

,  stimulus  to,  greatest  at  outbreak  of  present  war,  Psych.  17 

,  war  intense  stimulus  to,  Psych.  17 

Hern,  William. — Discussion  on  war  injuries  of  jaw  and  face,  Odont.  95 
Hebnamah-Johbson,    Francis,    Captain    R.A.M.C.    (T.).— Discussion   on   new   commutator 

attachment  for  rectifying  current  supplied  to  X-ray  tube,  Electr.  59 

,  discussion  on  reaction  testing  of  muscles,  Electr.  31 

■ ,    use   of    condensers   in   the    diagnosis,    prognosis,   and    treatment    of    neivj    lesions, 

Surg.  1 
Hernia,  umbilical,  with  heematorna  of  abdominal  wall,  Obst.  102 
Herpes  developing  after  application  of  radium,  Derm.  44,  46 
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Herpes  in  trench  nephritis,  Med.  and  Therap.  xxxvii 

,  ophthalmicus,  Derm.  46 

,  recurrent,  associated  with  febrile  diseases,  Derm.  81 

,  of  right  cheek  in  boy  (H.  G.  Adamson),  Derm.  81 

simplex  and  herpes  zoster,  diagnosis  between.  I  term.  14,  45 

zoster,  aetiology  of,  Derm.  82 

and  herpes  simplex,  Derm.  81,  82 

,  diagnosis  between.  Derm.  1 !.  15 

,  maximal  points  of  incidence,  Derm.  82 

■ of  neck  and  thorax,  with  paralyses  of  arm  (P.  Parkes  Weber).  Derm.  10 

,  cases  recorded,  Derm.  17 

■ ,  references  to,  Derm.  18 

,  ophthalmic,  oculo-motor  paralyses  accompanying,  references  to,  Derm.  19 

(recurrent)  of  face  with  hemiatrophy  (A.   M.   H.   Gray),   Derm.   41    (W.  Trotter), 

Derm.  43 
Herringham,  Sir  Wilmot,  C.B. — Discussion  on  paratyphoid  fever,  Med.  10 
Hertz,  A.  F.,  Major  R.A.M.C. — Achalasia  of  cardia  and  pylorus,  quoted,  Bain.  24 

,  discussion  on  certain  X-ray  signs  of  intestinal  stasis,  Electr.  11 

,  treatment  with  parathyroid  after  operation  on  thyroid  for  goitre,  quoted,  <  >phth,  56 

Heterochroma  iridis  in  paralysis  of  sympathetic  (birth  injury),  Neur.  43 

High-frequency   cages,   small,    in    treatment  of  low  blood-pressure  wound  cases  in  French 

military  hospitals,  Electr.  42 
High-tension  transformer,  unsuitable  for  experiments  with  Coolidge  tube,  Electr.  115 
Hill,  G.  William.— Case  of  child  with  enlargement  of  external  nose,  Laryng.  56 

,  case  of  epithelioma  of  epiglottis,  Laryng.  57 

of  pharyngo-laryngeal  carcinoma,  Laryng.  57 

,  chronic  syphilitic  laryngitis  with  marked  stenosis.  Laryng.  75 

,  discussion  on  case  of  laryngeal  crises  with  abductor  paralyses,  Laryng.  100 

of  piece  of  bone  impacted  in  oesophagus,  Laryng.  43 

of  rhinophyma,  Laryng.  78 

on  cases  of  chronic  frontal  sinus  empyema  treated  by  intranasal  method,  Laryng.  106 

on  three  foreign  bodies  removed  from  bronchi  by  upper  bronchoscopy,  Laryng.  81 

Hills'  oro-cesophago-gastric  feeding  tube,  Laryng.  17 

Hippocrates,  correct  view  of,  as  to  cataract,  long  discarded,  Hist.  125 

(  doctrines  of,  infallibility  questioned  by  Paracelsus  and  van  Helmont,  lli-t.  7 

Historians,  scientific  investigation  of  evidence  first  undertaken  by.  Psych.  3 
Hodgkin's  disease,  tumours  of  green  colour  in,  Clin.  11 

,  blood  and  bone  marrow  of,  eosinophilia  in,  Clin.  11  (footnote) 

Hogarth's  picture,  "Consultation  of  Physicians,"  Hist.  101 

"Hogsback"'  type  of  temperature  in  trench  [ever,  Med.  16 

Hohl,  function  of  Neumann's  sheath,  quoted,  Odont.  10 

Holland,  Eardley  L.— Discussion  on  acute  hepatic  toxaemias  complicating  pregnancy  and 

labour,  Obst.  126 
Holmes,    Gordon,   Lieutenant-Colonel   R.A.M.C.,  and    Libtbb,   W.   T.,   Colonel    A.M.S. 

Disturbances  of  vision  from  cerebral   lesions,  with  special    reference    to    the    cortical 

representation  of  the  macula,  Ophth.   57-96 
Hopson,  Montagu  F.—  Communication  on  "The  Significance  of  the   Radiographs  of  the 

Piltdown  Teeth, ''  by  W.  Courtney  Lyne.  Odont.  33 

discussion  on  significance  of  radiographs  of  Piltdown  teeth,  Odont.  58 

on  war  injuries  of  jaw  and  face,  Odont.  100 

Horne,  W.  Jobson.— Discussion  on  case  for  diagnosis,  Laryng. 

t  discussion  on  case  of  aphonia  in  soldier,  Laryng.  91 

' of  chronic  dacryocystitis  cured  by  West's  intranasal  operation,  Laryn 

of  intrinsic  cancer  of  larynx.  Laryng.  7 

of  ulceration  of  pharynx,  Laryng. 
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Horne,  W.  Jobson. — Discussion  on  fibroma  of  nasopharynx,  Laryng.  72 

,  discussion  on  laryngeal  case  for  diagnosis,  Laryng.  45 

on  malignant  disease  (?)  of  arytseno-epiglottic  fold  and  ventricular  region  of  left 

side  of  larynx,  Laryng.  39 

on  (?)  nervous  or  functional  aphonia,  Laryng.  119 

on  otogenic  facial  paralysis,  Otol.  42 

on  papilloma  in  child  treated  under  suspension  laryngoscopy,  Laryng.  54 

on  paralysis  of  right  vocal  cord  resulting  from  bullet  wound,  Laryng.  37 

on  rapidly  growing  epithelioma  of  palate,  Laiyng.  88 

on   significance  of  unilateral  sero-mucous  catarrh  of  middle  ear  in  persons  over 

middle  age,  Otol.  37 

on  three  foreign  bodies  removed  from  bronchi  by  upper  bronchoscopy,  Laryng.  81 

on  traumatic  paralysis  of  left  vocal  cord,  Laryng.  3 

on  treatment  of  "  functional  aphonia  "  in  soldiers  from  the  front,  Laryng.  84 

on  unilateral  (left)  paralysis  of  soft  palate  and  larynx,  Laryng.  38 

,  plumbism  and  pyorrhoea  associated  with  passive  oedema  and  thickening  of  the  uvula, 

epiglottis,  and  arytenoids,  with  enlargement  of  the  glands  in  the  parotid  and  sub- 
maxillary regions,  Laryng.  72 

,  two  cases  of  suppuration  in  the  antrum  of  Highmore  associated  with  uncommon  con- 
ditions, LaryDg.  110 

Horny  growth,  on  arm  (W.  K.  Sibley),  Derm.  15 

Horse,  intestinal  concretions  in,  see  Enteroliths,  equine 

Horse-dung,  Amceba  Umax  from,  Epid.  39 

,  protozoa  cultivated  from,  Epid.  39 

Horses,  acting  as  culture  incubators  for  sand-organisms,  R.S.  M.  Lect.  39 

,  Egyptian,  sand-colic  in,  Epid.  39 

,  immunization  with  toxins  of  gas  gangrene  organisms,  R.S.M.  Lect.  140,  141 

Horsford,  Cyril. — Discussion  on  a  case  of  hypopharyngeal  carcinoma,  Laryng.  70 

Horsley  (Gloucestershire),  death-rates  of,  Epid.  9 

Hospital  ward,  growth  obtained  from  dust  from,  Epid.  41 

Hospitals  in  Alexandria,  R.S.M.  Lect.  102 

,  special,  treatment  of  gunshot  injuries  in,  Odont.  3 

Hot  baths  in  dysentery,  R.S.M.  Lect.  87 

drinks,  excess  of,  contributory  cause  of  epithelioma  of  palate,  Laryng.  88 

,  setting  up  cancer  of  pharynx  and  of  oesophagus,  Laryng.  88 

sand  treatment  of  convalescent  soldiers,  Surg.  68,  69 

Hotz,  C. — Discussion  on  war  injuries  of  jaw  and  face,  Odont.  83 

House-flies,  breeding  places  of,  Epid.  45 

,  how  to  render  existence  impossible,  Epid.  45 

Housing,  bad  conditions  of,  favourable  to  development  of  pulmonary  tuberculosis  in  Glou- 
cestershire districts,  Epid.  14 

Hovell,    T.    Mark.  —  Discussion    on    case   of    laryngeal    crisis   with    abductor    paralysis, 
Laryng.  99 

,  discussion  on  skin-grafting  in  mastoid  operations,  Otol.  18 

,  on  treatment  of  "functional  aphonia"  in  soldiers  from  the  front,  Larvng.  84 

Howarth,  W.  G. — Discussion  on  case  of  chronic  dacryocystitis  cured  by  West's  intranasal 
operation,  Laryng.  46 

,  discussion  on  case  of  sarcoma  of  ethmoid,  Laryng.  49 

on  half-penny  impacted  in  oesophagus,  Laryng.  40 

Howell,  C.  M.  Hinds.— Case  of  spastic  paralysis  in  a  boy,  aged  8,  Neur.  57. 

,  case  of  (?)  syringomyelia  and   syringobulbia   with   sudden    disappearance    of    sensory 

symptoms,  Neur.  44 

of  toxic  polyneuritis  (recurrent)  of  motor  type,  Neur.  30 

,  cerebral  tumour ;  right  post-central,  subcortical,  Neur.  31 

Hudson,  A.  C,  Captain,  R.A.M.C.—  Light  spot  perimeter,  Ophth.  Iu5 
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Hughes,  W.  Kent.— Case  of  lupus  of  tongue,  Laryng.  9-1 

,  discussion  on  case  for  diagnosis,  Laryng.  45 

of  aphonia  in  soldier,  Laryng.  91 

of  chronic  dacryocystitis  cured  by  West's  intranasal  operation,  Laryng.  47 

of  piece  of  hone  impacted  in  oesophagus,  Laryng.  43 

of  rhinophyma,  Laryng.  78 

on  extensive  scarring  of  face,  Laryng.  60 

on  fibroma  of  nasopharynx,  Laryng.  7*2 

on  long-continued  spasm  of  oesophagus,  Laryng.  56 

,  lupus  of  the  mouth  and  throat,  Laryng.  75 

Humerus,  sequestra  in,  after  comminuted  fracture,  X-ray  appearance,  Electr.  93 
Humoral  pathology,  doctrine  of,  Hist.  3 

,  ridiculed  by  Paracelsus,  Hist.  3 

Hunter,  W.  K.,  sclerodermia  with  subcutaneous  calcareous  deposits,  quoted,  Neur.  76 

Hutchinson,  Sir  Jonathan,  group  of  cases  of  solid  oedema  described  by,  Child.  32 

— — ,  oculo-motor  paralyses  associated  with  ophthalmic  herpes  zoster,  quoted,  Derm.  19 

,  "potato-tumours,"  quoted,  Laryng.  5 

Hutchinsonian  teeth  occurring  in  late  type  of  syphilitic  deafness,  Otol.  64 

Hutchison,  Robert. — Discussion  on  case  of  gangrene  of  leg,  following  diphtheria,  Child.  57 

,  report  on  a  case  of  hemi-hypertrophy,  with  post-mortem  examination,  Child.  66 

Huxley,  age  of  Thames  valley,  quoted,  Bain.  34 

Huxley,  Miss  Frances  M.  — Case  of  fatal  rupture  of  the  bladder  during  the  puerperium, 

Obst.  24 
Hydrarthrosis,  heat  treatment  of,  Bain.  49 

Hydrocephalus,  cases  of,  compluetic  (Wassermann)  reaction  in,  Psych.  51,  52 
,  confusion  of  typical  and  peculiar  formation  of  skull  in  osteogenesis  imperfecta  with, 

Child.  44,  50 

in  cerebrospinal  meningitis,  Therap.  17,  18 

Hydrogen,  active,  formed  by  lipoid  globulin  molecules,  equation  showing,  Derm.  113 

,  production  increased  by  non-metals,  Derm.  113 

,  ion,  concentration,  normal,  Derm.  107 

,  how  maintained,  Derm.  107 

— ,  peroxide  of,  formation  of  active  oxygen  by,  Derm.  120 

,  in  disinfection  of  mastoid  cavity  after  operation,  before  grafting,  Otol.  12 

,  in  ulcero-membranous  stomatitis  and  gingivitis,  Med.  55 

,  irrigation  of  wounds  by,  in  war  injuries  of  jaw  and  face,  Odont.  99 

,  with,  after  operation  for  frontal  sinus  empyema,  Laryng.  101,  104,  10G 

,  risk  of,  Laryng,  104,  106 

,  two  molecules  of,  how  formed.  Derm.  120 

Hydrological  treatment  appropriate  to  medical  and  surgical   military  cases,   pamphlet  on, 

issued,  Bain,  45 

■ ,  of  gastro-intestinal  stasis  (J.  Campbell  McClure),  Bain.  i\ 

,  surface  treatment,  foundation  of,  Balh.  29 

Hydronephrosis,   congenital,   of  both    kidueys  ;   both   ureters  dilated,   with   hypertrophy   of 

bladder  (E.  C.  Williams),  Child.  1 
Hydro-therapy  in  treatment  of  convalescent  soldiers  at  command  dep  it,  Surg.  36 
Hydro-ureter,  double  congenital  (Eric  Pritchard),  Child.  38 

Hydroxyl-hydrogen,  system  of,  internal  phase,  Derm.  120  ;  see  also  < )xida  ■m 

Hygiene,  personal,  defective  cause  of  high  mortality  rate  in    British    Armj    100  years  ago, 

Hist.  92,  93 
Hyperacusis  due  to  shell-shock,  Psych,  and  Neur.  vii,  xxi 
Hyperemia,  active,  treatment  by,  advantages,  Surg.  70 

,  measures  favouring,  acting  as  lympliagogues  in  treatment  of  wounds,  Path.  10 

Hyperglycsemia,  glycosuria  developing  into,  Therap.  71 
,  glycosuria  with,  Therap.  71 
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Hyperglycemia,  glycosuria  without,  Therap.  71 

,  marked  glycosuria  more  difficult  to  control  in  patients  without,  Therap,  84 

,  without  glycosuria.  Therap.  71 

Hypermetropia  as  cause  of  headache.  Neur.  21 
Hyperpncea.  acyanotic.  Child.  93,  94 

,  in  rickets,  Child.  94 

Hypertonic  solutions,  effect  on  emigration  of  leucocytes,  Path.  14  ;  see  also  Saline  solutions 
Hypertrophicism,  compluetic  reaction  (Wassermann)  in  case  of,  Psych.  52 
Hypertrophy,  accompanying  deformities  due  to  amniotic  compression,  Child.  22 

,  crossed  quarter.  Child.  78 

,  true,  of  type  of  typical  hemi-hypertrophy,  Child.  78 

Hypnosis  (hypnotism)  in  treatment  of  shell  shock,  Psych,  and  Neur.  xxvii 

.  in  treatment  of  functional  aphonia  in  soldiers  from  the  Front,  Laryng.  85 

,  revival  of  memory  of  events  happening  during  loss  of  consciousness  from  shell  shock,  byr 

Psych,  and  Neur.  iv 
Hypo-acidity,  ileal  stasis  and  obesity, -mild  glycosuria  in,  Therap.  77 
Hypopharynx,   carcinoma   of  ;   removal  :    restoration   of    wallj  by   turning   in   piece  of   skin 

(W.  M.  Mollison),  Laryng.  69 
Hypopituitarism,  dystrophia  adiposo-genitalis,  polyuria    and    polydipsia  ;  bilateral  'cortico- 
spinal interference,  case  of  (E.  G.  Fearnsides),  Neur.  50 

,  with  Napoleonic  facies,  Neur.  51,  52 

,  Napoleon  Buonaparte  subject  of,  in  later  life,  Neur.  54 

,  special  characteristics  of,  Neur.  54 

Hypothyroidism,  alterations  in  quantity  and  quality  of  saliva  in.  factor  in  causation  of  caries. 

Child.  86 
Hypotonic  fluids,  effect  opposite  to  hypertonic  fluids,  Path.  11 

,  solutions,  treatment  by,  defect  of,  Electr.  42 

Hysterectomy,  supra-cervical,  in  case  of  strangulation    of    myomatous  uterus j  by  torsicn  of 

body  on  cervix  ;  recovery  (J.  D.  Malcolm),  Obst.  89 
— — ,    supravaginal,    in   case   of    ectopic    pregnancy    (probably    primary   abdominal),    Obst. 

107,  108 

,  vaginal,  and  deep  pelvic  work,  needle-holder  for  (H.  R.  Spencer),  Obst.  20 

Hysteria,  case  of  (J.  S.  Risien  Russell),  Neur.  60 

,  treatment  by  "taking  patient  by  surprise,"  Psych,  and  Neur.  xli 

.  see  also  Mutism,  hysterical  ;  Phantasy,  hysterical. 

Ideation,  physical  bases  of,  Neur.  18 

Idiocy,  amaurotic  family,  cause  of  ophthalmoscopic  appearances  in  (George  Coats),  Ophth.  30 

,  clinical  entity,  Ophth.  38 

,  and  family  cerebral  degeneration,  changes  at  macula  compared,  Ophth.  32 

Idiots,  definite  syphilitic  cases  in,  percentage  before  discovery  of  Wassermann  test,  Psych, 

63,  65,  66  ;  see  also  Amentia,  compluetic  reaction  (Wassermann)  in 
Ileal  kinks.  X-ray  demonstration  after  bismuth  meals,  Electr.  16,  17 

sphincteric  tract,  nerve  fibres  connected  with,  Electr.  7 

stasis,  causes  of,  Electr.  12,  14 

,  origin  of,  Bain.  22 

,  point  of  commencement,  Electr.  9,  10 

Ileo-csecal  sphincter,  incompetence  of,  in  intestinal  stasis,  Electr.  9,  10 

,  nodal,  nerve-fibres  connected  with,  Electr.  7 

Ileum,  circular  musculature  at  terminal  part  of,  sphincteric  in  action,  Elecbr.  2 

,  lower  part,  stimulation  through  skin  areas,  Bain.  25 

,  terminal   sphincteric   tract   of,    contracted,    and   terminal   coils   distended,    skiagram 

showing,  Electr.  10 
,  X-ray  observations  of,  Electr.  13 
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Illusions  in  acute  stage  ofishell  shock,  Psych,  and  Neur.  xxiii 

,  pathological  perversion  of  perception.  Psych.  10 

Imbecile,  mongolian,  brain  of  (J.  D.  Rolleston),  Child.  65 

Imbeciles,  definite  syphilitic  cases  in,  percentage  before  discovery  of  Wassannano  test  Psych 
63,  65,  66 

,  inability  to'distinguish  truth  from  phantasy  in,  Psych.  6 

India,  administration  of  pounded  glass  for  criminal  purposes  common  in,  Path.  27 

,  amoebic  dysentery  in,  first  records,  R.S.M.  Lect.  77 

,  annual  death-rate  of  white  troops  stationed  in,  100  years  ago,  Hist.  92 

,  development  of  phthisis  at  high  elevations  in,  Epid.  32 

,  dysenterylin,  treatment,  R.S.M.  Lect.,  75-77 

,  mortality  of  British  troops  in    1817-21),  Hist.  95-97 

,  principal  causes,  Hist.  95 

,  paratyphoid  feverlprevalent  in,  Med.  1 

India  Office,  register  of  deaths  in  India  kept  at.  Hist.  95 

Indian  Empire,  acquisition,  maintenance,  and  development,  sacrifice  of  life  for,  Hist.  95 

Indian  troops,  severity  of  amoebic  dysentery  among,  R.S.M.  Lect.  80 

soldiers,  reaction  testing  of  muscles  in,  Electr.  34 

Indicanuria  in  intestinal  tox;emia,  Med.  and  Therap.  xxvi,  xxix 

Individual  and  crowd  thinking,  distinction  between,  Psych.  16 

Individuals,  complex  thinking  common  to,  as  well  as  to  crowd,  Psych.  1G 

Indol  in  urine,  Med.  and  Therap.  xxix 

ring,  synthesis  of,  Med.  and  Therap.  xxix 

Indoxyl  compounds,  origin  of,  Med.  and  Therap.  xxix 

Induction  coils,  large  and  small,  used  in  experiments  with  Coolidge  tube,  Electr.  115.  116 

Industry,  civil,  impairment  after  war  reduced  by  treatment  of  disabled  soldiers  by  physio- 
therapeutic methods,  Bain.  48,  55 

Infantilism,  case  of  (Edmund  Cautley),  Child.  72 

,  cases  of,  colonies  of  Spirochata  pallida  in  ovary  and  testis  in,  Psych.  43 

Infants,  congenital  syphilitic  disease  of  ear  in,  pathology,  Otol.  62 

of  school ;age,  universal  decay  of  teeth    among,   rendering  observations    on    structure 

impossible,  Child.  87,  88 

,  physiological  food  demands,  negligible  in  many  cases,  Child.  94 

Infection,  doctrine  of,  exposition  by  Fracastorius  (154G),  Hi>t.  160 

Infectious  diseases  in|Gloucestershire  districts  causing  highest  mortalities,  Epid.  6,  19,  2i 

,  death-rates  from,  Epid.  19,  26 

Influenza,  gastric,  diagnosis  from  paratyphoid  fever,  Med.  8 

,  mortality  from,  in  Gloucestershire  districts,  Epid.  19,  20,  26 

Influenzal  form  ofjparatyphoid  fever,  Med.  35,  30 

Infusion,  question  of,  complicated  by  ideas  of  osmosis,  R.S.M.  Lect.  44 

Inguinal  glands,  removal  of,  in  case  of  cancer  of  scrotum,  followed  by  eruption  of  red  patches, 
case  for  diagnosis,  Derm.  151,  152 

Inion,  relation  of  calcarine  fissure  to,  mesial  sagittal  section  of  head  showing,  Ophth.  6] 

Innervation,  defect  of,  in  causation  of  intestinal  stasis,  Bain.  22 

,  gastro-intestinal,  disturbance  of,  teudency  to,  co-existent  with  stas, 

Inoculation-agglutinins,  disappearance  of,  Med. 

Inouye,  localization  of  macular  cortex,  quoted,  Ophth.  60 

Insanity,  disorder  of  conduct,  Hist.  8 

,  disorders  of  mind  without,  Hist.  8 

Insobriety  in  British  Army^lOO  years  ago,  Hist.  93 

Insomnia  following  shell  shock,  Psych,  and  Neur.  vi 

Instruments,  new,  specially  designed  for  improving  technique  of  operation  of  laryngo-fissuro 
(thyrotomy)  (I.  Moore),  Laryn 

Intercolumnar  bridges,  connecting  processes  between  neighbouring  prisms  in  human  enamel, 
Odont.  123 
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Iutereolumnar  bridges  distinctly  visible  in  transverse  sections  of  enamel,  Odont.  134 

,  probable  origin  of,  Odont.  134 

seen  in  enamel  of  elephant,  Odont.  128,  130,  131,  136,  137 

Interfragmental  splints,  application  after  war  injuries  of  jaw  and  face,  Odont.  78,  79 
Intermaxillary  appliances,  use  of,  after  war  injuries  of  jaw  and  face,  Odont.  78,  79 

wiring  in  fractures  of  jaw,  objections  to,  Odont.  83 

Internal  organs  and  skin,  functional  balance  between,  Bain.  30 
Interossei,  piece  of  steel  in  region  of,  removal  by  new  bullet  extractor,  Electr.  81 
Interrogatory  method,  percentage  of  errorless  narratives  obtained  by,  Psycb.  3 
Intestinal  concretions,  equine,  chemical  composition,  Path.  59,  66 

,  consisting  of  organic  material,  Path.  66 

,  groups  of,  Path.  66 

,  see  also  Oat-hair  concretions,  intestinal 

contents  alkaline  below  entrance  of  ductus  communis,  Path.  37 

mucosa,  tunnelling  of,  by  amcebse  in  dysentery,  followed  by  bacillary  invasion,  li.S.M. 

Lect.  82 
obstruction,  recurrent  attacks  of,  in  gunshot  wound  of  lumbar  spine,  injury  to  cauda 

equina,  destruction  of  pelvic  autonomic  nerves,  paralysis  of  large  intestine  and  rectum 

(E.  G.  Fearnsides),  Neur.  32 

stasis  and  visceroptosis,  related  conditions,  Electr.  3 

,  cause  of,  opinions  as  to,  Electr.  1 

,  diverticula  in,  significance,  Electr.  11 

,  formation  of  peritoneal  adhesions  in,  Electr.  4 

■ ,  gastric  atony  accompanying,  Bain.  27 

,  general  and  local  diseases  resulting  from,  Electr.  20 

.  incompetence  of  ileocecal  sphincter  in,  Electr.  9,  10 

,  initial  stage,  Electr.  16 

,  primary  lesion  of,  Electr.  8 

,  how  resulting,  Electr.  9 

,  relation  of  ileal  kink  to,  Electr.  18 

resulting  from  functional  disturbance,  evidence  for,  Electr.  7-11 

,  symptoms  of,  methods  of  relief,  Electr.  17 

,  tonic  contraction  of  distal  colon  in,  significance,  Electr.  11 

,  visceroptosis  without,  Electr.  11 

,  with  elongation  and  dilatation  of  duodenum,  skiagram  showing,  Electr.  19 

witbout  visceroptosis,  Electr.  11 

X-ray  signs  of,  interpretation  of,  discussion  on,  Electr.  1 

tract,  widespread  infection  among   troops    on  Gallipoli  Peninsula,    causes   of,    R.S.M. 

Lect.  Ill 
Intestine,  atony,  of,  in  gastro-intestinal  stasis,  Bain.  25 

,  treatment  by  massage  and  faradism  combined,  Bain.  29 

,  faint  adhesions  to,  in  unilateral  solid  adenoma  of  ovary  with  ascites ;  case,  Obst.  75 

-,  functional  disturbance  as  cause  of  intestinal  stasis,  Electr.  1 

,  human  Amceba  Umax  present  in,  Epid.  44 

,  and  animal,  protozoa  parasitic  in,  R.S.M.  Lect.  38,  39 

,  large,  and  rectum,  paralysis  of,  in  gunshot  wound  of  lumbar  spine,  recurrent  attacks  of 

"  intestinal  obstruction  "  (E.  G.  Fearnsides),  Neur.  32 
,  conversion  of  metallic  iron  and  ferric  oxide  into  ferrous  sulphide  in,  how  affected, 

Patb.  42 

,  function  of,  Electr.  15 

,  oat-hair  concretion  from,  Path.  70,  71 

,  ulceration  in  paratyphoid  fever,  Med.  5 

,  X-ray  observations  of,  Electr.  13,  15 

,  localized  part  of,  effect  of  adrenalin  circulating  in  blood  on,  Electr.  2 

,  mechanical  obstruction  as  cause  of  intestinal  stasis,  Electr.  1 
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Intestine,  mucous  membrane  of,  functional  relation  of  skin  with,  Bain.  30 

,  musculature  of,  see  Musculature,  intestinal 

,  neuro-muscular  mechanism  of,  functional  or  pathological   derangement,  significance, 

Electr.  8 

,  passage  of  food  along,  regulation  of,  Electr.  2 

secondary  growth  in,  in  case  of  primary  carcinoma  of  Fallopian  tube,  microscopic- 
examination,  Obst.  57 

sites  of  aggregations  of  myenteric  plexus  in.  Bain.  22 

,  small,  solution  of  iron  or  steel  filings  in,  uncompleted  by  natural  digestion,  I'ath.  36 

,  wall  of,  direct  infection  resulting  in  stasis,  Electr.  9 

Intestines,  double  nerve-supply  to,  sources,  Neur.  37 

,  mucous  catarrh  in,  in  case  of  hemi-hvpertrophy,  Child.  67 

Intracranial  complications  in  mastoid  operations,  Otol.  18 

disease,  optic  neuritis  in,  Neur.  8,  14 

tumour  accompanying  optic  neuritis,  Neur.  13 

,  association  with  measles.  Child.  18 

,  diagnosis  in  double  optic  neuritis,  Child.  30,  31 

,  headache  and  vomiting  associated  with,  noticed  by  Hughlings  Jackson,  Neur.  4 

,  ophthalmoscopic  appearances  in   simulating  those  occurring  in  Bright's  dia 

Neur.  13 

without  optic  neuritis,  Neur.  9 

Intrarnine,  acetyl  derivative  of,  formula,  Derm.  118 

,  action  in  oxidase-reducase  system,  Derm.  120 

,  mode  described,  Derm.  120 

,  administration  at  short  interval  after  arsenical  preparation,  risk  of,  Derm.  173 

in  degenerative  encephalitis,  Derm.  124,  125 

in  recurrent  and  late  stages  of  syphilis,  Derm.  124 

in  syphilis,  therapeutic  value  estimated,  Derm.  172,  173 

in  treatment  of  three  cases  (J.  E.  R.  McDonagh  and  H.  Spcnce),  Derm.  51 

and  ferrivine,  administration  to  female  syphilitics,  results.  Derm.  180-182 

and  salvarsan,  action  compared,  Derm.  119 

,  collosol  iodine  and  mercury,  method  and  order  of  administration  in  primary,  generaliza- 
tion and  late  stages  of  syphilis  described,  Derm.  130,  131 

,  discovery  of,  Derm.  54 

,  effect  on  action  of  drugs  succeeding  it,  Derm.  167 

. on  action  of  ferrivine,  Derm.  167 

i  followed  by  metallic  compound,  mercury  and   iodides  in  treatment   of   cerebrospinal 

meningitis,  Derm.  125 

,  formula  of,  Derm.  119 

in  treatment  of  acute  and  chronic  ulcers,  Derm.  133 

of  lupus,  Derm.  132, 183 

of  tertiary  syphilis  (G.  Pernet),  Derm.  146 

,  injection  of,  following  galyl  in  treatment  of  chancre,  Derm.  121 

in  recurrent  and  late  syphilis,  Derm.  122 

in  treatment  of  recurrent  syphilidcs,  Derm.  121,  122 

intramuscular  injection,  in  treatment  of  recurrent  serpiginous  syphilide.  Derm.  170 

and  intravenous  injection  of  ferrivine  in  treatment  <>f    intra-urethral  sore, 

Derm.   170 
of    typical    hard,    papulo-erosi%e    chancre    of     corona. 

Derm.  170 

followed  by  intravenous  injection  of  galyl  in  treatment  of  degenerative- 
encephalitis,  case,  Derm.  125 

following   intravenous   injection    of   galyl    in    treatment    of    typical    tertian 

chancre  of  corona,  case,  Derm.  121 

in  successful  treatment  of  gumma  encircling  corona,  case,  Derm.  1_'J 
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Intramine,  intramuscular  injection  in  treatment  of  syphilitic  glossitis,  case,  Derm.  122 

of  syphilis  of  tongue,  case,  Derm.  171 

local  reaction  following,  Derm.  176 

. one  successful  in  treatment  of  primary  sore  in  corona,  Derm.  121 

,  pain  caused  by,  Derm.  119,  137,  166,  174,  177,  180,  183,  184 

injections  of,  intramuscular,  three,   alternating  with  three  intravenous  injections   of 

aluvine  in  treatment  of  degenerative  myelitis,  case,  Derm.  126 

,  preparation  of,  Derm.  118 

of  organic  compounds  of  iodine  with  therapeutic  action  akin  to  intramine  impossible, 

Derm.  123 

,  therapeutic  action  increased  by  iodine,  Derm.  123 

,  treatment  by,  of  degenerative  myelitis,  Derm.  126 

,  of  interstitial  keratitis,  Derm.  126 

Intranasal  method  in  treatment  of  chronic  frontal  sinus  empyema,  cases  (Herbert  Tilley), 

Laryng.  102 
Intra-urethral  sore,  treated  by  intravenous  injection  of  ferrivine  and  intramuscular  injection 

of  intramine,  Derm.  170 
Intubation  in  treatment  of   laryngeal  stenosis,  following   bayonet  wound  (E.  D.  D.  Davis), 

Laryng.  101 
Invaliding,    after     recovery,    as    prophylactic    measure    against    cerebrospinal    meningitis, 

Therap.  16 
Inverse  current,  question  of  Coolidge  tube  carrying,  Electr.  141 
Investing  membrane,  angeiofibroma  of  nasopharynx,  covered  by,  Laryng.  28 
Iodides   and  mercury,   administration    should    follow   salvarsan   in   treatment   of   syphilis, 

Derm.  128 

■ ,  without  interval  of  time  elapsing,  Derm.  129 

Iodine,  collosol,  intramine  and  mercury,  method  and  order  of  administration,  in  primary, 

generalization,  and  late  stages  of  syphilis  described,  Derm.  130,  131 

,  colloidal,  intramuscular  injection  of,  Derm.  123 

in  treatment  of  syphilis,  Derm.  122 

of  ulcus  molle  serpiginosum,  Derm.  25 

of  ulcero-membranous  stomatitis  and  gingivitis,  Med.  55 

increases  action  of  intramine,  Derm.  123 

-,  organic  compounds  with  therapeutic  action  akin  to  intramine,  impossible,  Derm.  123 

Iodoform,  application  in  ulcus  molle  serpiginosum,  Derm.  25 

Ionic  medication  in  French  military  hospitals,  water  resistance  employed  in,  Electr.  42 

Ionization,  application  in  scar  tissue  after  nerve  injury,  Surg.  20 

Ionizations,  hypotonic,  with  static  and  radiant  heat,  advantages  of,  Electr.  42 

Ipecacuanha  in  treatment  of  dysentery,  R.S.M.  Lect.  98 

,  first  records,  R.S.M.  Lect.  74 

,  in  later  stages,  R.S.M.  Lect.  89 

,  other  drugs  given  in  association  with,  R.S.M.  Lect.  75,  76 

,  specific  value,  R.S.M.  Lect.  75 

,  possible  value  in  bacillary  dysentery,  R.S.M.  Lect.  76 

,  separation  of  emetine  from,  first  date  of,  R.S.M.  Lect.  77 

and  arsenic  in  treatment  of  ulcero-membranous  stomatitis  and  gingivitis,  Med.  55-60 

Ireland,  North  of,  cerebrospinal  meningitis  epidemic  in,  Therap.  5,  8 
Irido-cyclitis,  due  to  infection  by  trypanosomes,  Ophth.  2-4 

,  mistaken  for  glioma  retinae,  Ophth.  6 

,  toxic,  presence  of,  important  in  directing  attention  to  possible  trypanosome  infection, 

Ophth.  3,  5 
Iris  formerly  considered  to  be  part  of  choroid,  Hist.  124 
Iron,  action  in  syphilis,  Derm.  165,  166,  190 

and  steel,  fragments  of,  removal  by  new  bullet  extractor,  Electr.  80,  81 

carried  from  lumen  into  wall  of  appendix,  states  in  which  deposited,  Path.  45 
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Iron,  fragments  of,  removal  by  new  bullet  extractor,  Electr.  80-86,  88 

in  treatment  of  syphilis,  Derm.  123 

,  inorganic,  excluded  as  source  of  pigmentation  of  appendix,  Path.  55 

,  metallic,  conversion  into  ferrous  sulphide  in  large  intestine,  how  effected.  Pati: 

,  micro-chemical  tests  for,  agency  of  heat  in  carrying  out,  Path.  44 

,  oxidation,  in  water,  how  produced,  Path.  37,  38 

Iron  filings  mixed  with  stone-milled  flour,  microscopical  examination,  Path.  31 

,  oxidation  prevented  by  sodium  bicarbouate  solution,  Patb.  37 

(or  steel)  filings,  solution  in  small  intestine  uncompleted  by  natural  digestion,  Path.  36 

Irrigating  fluid  for  wounds,  escape  of,  method  of  prevention,  R.S.M.  Lect.  71.  72 
Isaac  Judeus  (d.  932),  Viaticum  of,  paraphrase  from,  Hist.  36 


Jackson,  J.  Hughlings,  F.R.S.,  advantages  of  study  at  ophthalmic  hospitals,  described  by, 

Neur.  4,  5 

,  course  of  medical  work  outlined  by,  Neur.  5 

,  "Neurological  Fragments  "  of,  Neur.  2 

,  ophthalmological  observations,  abnormalities  of  ocular  movements,  Neur.  2o 

,  advocacy   of    co-operation    between    neurologists   and   ophthalmic   surgeons, 

Neur.   17 

,  bearing  of,  on  nervous  and  other  diseases  (J.  Taylor),  Neur.  1-28 

,  defects  of  sight  in  brain  disease,  Neur.  3 

,  Graves's  disease,  discussion  on,  Neur.  20 

,  in  "  Neurological  Fragments,"  Neur.  22-26 

.  necessity    of    ophthalmoscopical    observations    in   se%ere    cerebral    disease, 

Neur.  7 

,  optic  neuritis  in  intracranial  disease,  Neur.  8,  14 

,  stages  of,  Neur.  8 

,  without  obvious  defect  of  sight,  Neur.  7 

,  paralysis  of  ocular  muscles,  Neur.  10 

,  tumours  of  cerebrum  and  cerebellum  leading  to  blindness,  Neur.  8 

Jackson's  membrane,  Electr.  4 

Jamaica,  annual  death-rate  of  white  troops  stationed  at,  100  years  ago,  Hist.  92 

,  mortality  of  British  Army  in  (1817-21),  Hist.  96 

James,  W.  Warwick — Discussion  on  war  injuries  of  jaw  and  face,  Odont.  114 
James,  William,  fascination  for  stories  of  atrocities,  quoted,  Psych.  19 
Jaundice,  associated  with  vesicular  mole,  Obst.  128 

at  Chatby  cavalry  camp,  Alexandria,  symptoms,  R.S.M.  Lect.  112 

at  Mudros,  R.S.M.  Lect.  106 

(camp),  amongst  French  Expeditionary  Force,  R.S.M.  Lect.  112 

,  blood  cultures  from,  R.S.M.  Lect.  113 

,  on  Gallipoli  Peninsula,  R.S.M.  Lect.  112 

,  organism  isolated  from  cases  of,  R.S.M  Lect.  113 

,  catarrhal,  and  paratyphoid  fever,  Med.  6 

in  paratyphoid  fever,  Med.  31 

,  infectious,  of  Alexandria,  R.S.M.  Lect.  112 

,  recurrent,  case  (P.  Hamill,  shown  by  E.  Cautley),  Child.  80 

,  slight,   accompanying    acute   hepatic    toxaemia,    complicating    labour   and   pregnancy 

Obst.  115-120 
Jaw,  fractures  of,  due  to  war  injuries,  sinuses  in  connexion  with,  Odont.  88 

,  treatment,  by  rubber  splints,  Odont.  83 

,  co-operation  of  general  and  dental  surgeons  in,  Odont.  83 

,  general  principles  in,  Odont.  83 

,  with  loss  of  bone,  treatment  by  bone-grafting,  Odont.  89,  93,  99,  101, 

109,  117,  119 
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Jaw,  gunshot  injuries  to,  treatment  by  dental  surgeons,  Odont.  3 

.  in  special  hospitals,  Odont.  3 

t  lower,  gunshot  injuries  of,  deformities  resulting  from,  Odont.  3 

,  massiveness  of,  in  hypopituitarism,  Neur.  54 

,  protrusion  of,  action  of  upper  canines  in,  Odont.  61 

}  underhung,  in  osteogenesis  imperfecta,  Child.  49 

(  War  injuries  to,  displacement  occurring  with  fracture  in  region  of  last  molar,  treatment, 

Odont.  86 

,  treatment  by  dental  surgeons,  Odont.  2,  3 

and  face,    war   injuries   of,    discussion   on    (H.    Baldwin),   Odont.  63;    (Peyton  Baly), 

Odont.  114;  (F.  J.  Bennett),  Odont.  113;  (Norman  Bennett),  Odont.  106;  (T.  S. 
Carter),  Odont.  120  :  (Percival  P.  Cole),  Odont.  108;  (J.  F.  Colyer),  Odont.  84;  (Sir 
Frederic  Eve),  Odont.  90  :  (George  B.  Hayes),  Odont.  80 ;  (William  Hern),  Odont.  95  ; 
(Montagu  Hopson),  Odont.  100  :  (C.  Hotz),  Odont.  83  ;  (Warwick  James),  Odont.  114  ; 
(Stanley  Mummery),  Odont.  103;  (G.  Northcroft),  Odont.  105;  (J.  Lewin  Payne), 
Odont.  67 ;  (F.  J.  Pearce),  Odont.  115  :   (J.  G.  Turner),  Odont.  116 

,  adaptation  of  splints  for.  Odont.  85 

,  application  of  mouth-wash  after,  Odont.  85 

of  prosthetic  apparatus,  Odont.  98,  107,  114 

of  splints,  Odont.  87,  96 

bony  deformities  following,  early  treatment,  Odont.  110,  111 

care  of  teeth  in,  Odont.  76,  99 

classification,  Odont.  69 

contracted  scar  tissues,  method  of  stretching,  Odont.  114 

control  of  sepsis  in,  Odont.  78 

complications,  Odont.  80,  81 

deformities  resulting  when  left  untreated,  Odont.  63 

drainage  must  be  efficient,  Odont.  76,  99 

fractures,  ununited  in,  causes  of,  Odont.  87 

graduated  dietetic  course  after,  Odont.  85 

hasty  plastic  operations  in,  Odont.  81,  105 

irrigation  of  wounds  in,  Odont.  99 

nursing  in,  Odont,  86 

operations  for,  Odont.  110,  111 

,  question  of  responsibility  for,  Odont.  Ill 

preservation  of  teeth  after  removal,  Odont.  113 
removal  of  septic  teeth,  Odont.  85 

of  teeth  on  either  side  of  fracture,  Odont.  85,  98,  101,  108 

restoration  of  masticatory  apparatus  in,  Odont.  85  ;  stages  of,  Odont.  78 

scars  in,  treatment  of,  Odont.  89 

sepsis  in,  control  of,  Odont.  116.  117 

septic  condition  of  wounds  in,  Odont.  96 

taking  of  skiagrams  of,  Odont.  76 

treatment  at  Lyons,  Odont.  64.  65 

by  apparatus,  Odont.  64 

by  bone-grafting,  Odont.  89,  93,  99,  109,  117,  118 

by  dental  surgeons,  Odont.  64,  80,  81 

■ ,  early  intervention  of,  in,  important,  Odont.  75,  76,  83 

by  massage,  Odont.  79 

in  cases  of  great  disfigurement,  Odont.  102,  103 

in  France,  Odont.  68 

in  Paris,  Odont.  64 

,  questions  involving  enumerated,  Odont.  82 

,  stages  in,  Odont.  96 

,  unique  instance,  Odont.  99 
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Jaw  and  face,  war  injuries  of,  with  loss  of  anterior  portion  or  more  of  bone  and  soft  tissue, 

Odont.  72,  76,  77 

and  lid  movement,  associated,  case  (A.  \V.  Ormond),  Ophth.  1 

and  spiracle,  muscles  acting  upon,  respective  sources  of  development,  Ophth.  1 

Jejunum,  commencement  of,  nerve-fibres  connected  with,  Electr.  7 

Jelly  method,  examination  of  free  living  amoebae  by,  R.S.M.  Lect.  93 

Jessop,  W.  H.  H.— Discussion  on  a  fallacy  in  diagnosis  of  glioma  retinae,  Ophth.  13 

,  discussion  on  operative  treatment  of  high  myopia,  Ophth.  22 

on  shell  shock  without  visible  signs  of  injury.  Psych,  and  Near,  xxxvi 

Jewell  system  of  filtration,   investigation   of,    in  relation  to  block  of  passage  of  bilharzia 

cercariae,  R.S.M.  Lect.  167 
Johannes  Jacobus,  plague  treatise  of,  about  1364,  Hist.  179 

Johannson,  L.,  and  Moritz,  O.,  case  of  so-called  chloroleukaemia,  quoted,  Clin.  9,  11 
John  of  Bordeaux,  epistle  "  Dilectissime  Frater  "  of,  before  1392  (abbreviated  plague  tractate) 

Hist.  174 

,  plague  tractate  of,  1390,  Hist.  172 

John  of  Burgundy  (Sir  John  Mandeville),  lost  tractates  of,  before  1365.  Hist.  176 

, ,  plague  tractate  of,  1365,  Hist.  161 

,  contents,  Hist.  162 

,  French  version  from  MS.  in  Bibliotheque  Nationale,  Hist.  200-212 

,  various  versions,  Hist.  170,  171 

,  wide  popularity  of,  Hist.  170 

John  (of  Speyer  ?),  plague  tractate  of,  of  about  middle  of  fifteenth  century,  Hist.  191  ;  see 

also  Spicrinck,  Johann  ;    Wishler  dc  Spira,  Johann 
John  Rylands  Library,  facsimile  reproduction  of  Bengt  Knutsson's  treatise  on  plague,  Hist. 

185  (and  footnote) 
Joints,  unopened,  and  serous  cavities,  infections  in,  treatment  of,  R.$.M.  Lect.  59 

,  infections  in,  treatment,  R.S.M.  Lect.  59 

Jolly,  case  of  torsioned  myomatous  uterus  becoming  impacted  in  pelvis,  quoted,  Obst.  91 
Jones,  Carleton,  General,  C.M.S. — Discussion  on  treatment  of  disabled  soldiers  by  physio- 
therapeutic measures,  Bain.  51 
Jones,  H.  Lewis,  method  of  condenser  system  of  nerve-testing,  Surg.  3 

of  reaction  testing  of  muscles,  quoted,  Electr.  28,  31,  34 

,  nature  of  wave  of  discharge  of  condenser,  quoted,  Surg.  18 

,  reaction-testing  of  muscles  by  condenser  discharges,  quoted,  Electr.  28  ;  Surg.  15 

Jordan,  A.  C. — Discussion  on  certain  X-ray  signs  of  intestinal  stasis,  Electr.  12 
Joslin,  percentage  of  sugar  in  urine  and  blood  in  diabetes,  quoted,  Therap.  70 

,  treatment  of  diabetes  by  alimentary  rest,  quoted,  Therap.  68 

Juliusberg,    case   of   parakeratosis   variegata   of   type   described    as    '•  pityriasis    lichenoides 

chronica  "  by,  Derm.  139 
Jurists,  work  of,  dealing  with  psychology  of  evidence,  Psych.  4,  5 


Kaffirs,  superstitions  connected  with  menstruation  and  milk  supply  among,  Hist.  5 
Kangaroo,  wing  processes  of  enamel  prisms  in,  Odont.   12 1 

young,  enamel  of  teeth  of,  Odont.  24,  25  :  see  also  Enamel,  marsupial 

Kartulis,  infectious  jaundice  of  Alexandria,  quoted,  R.S.M.  Lect.  112 

,  pathogenicity  of  intestinal  amcebre  first  discovered  by,  R.S.M.  Loot.  76,  77 

Rations,  precipitation  of  negative  colloid  by,  Derm.  117 

Keith,  A.,  F.R.S. — Aggregations  of  Auerbach's  plexus,  quoted,  Bain.  25 

,  alimentary  stasis,  quoted,  Bain.  21 

,  comparison  between  teeth  of  neolithic  and  modern  man,  q  ild.  86,  87 

,  discussion  on  significance  of  radiographs  of  Piltdown  teeth,  Od' 

,  interpretation  of  certain  X-ray  signs  of  intestinal  stasis,  opening  of  discussion  on, 

Electr.  1 
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Keith,  A.,  F.R.S.— Theory  of  causation  of  intestinal  stasis,  quoted,  Bain.  22 

Kelly,  H.  and  Cullen,  T.  S.,  torsion  of  body  of  uterus  on  cervix  without  producing  symptoms, 

quoted,  Obst.  90 
Keloid  following  mastoid  operation,  Obst.  25 

treatment  by  radium,  Otol.  25.  26 

Kelson,  W.  H.— Discussion  on  case  of  intense  dryness  of  mouth,  Laryng.  74 

,  discussion  on  case  of  rhinophyma,  Laryng.  79 

on  congenital  fistula  of  nose,  Laryng.  9 

— — on  fibroma  of  nasopharynx,  Laryng.  72 

on  histological  preparation  of  labyrinths  and  tympana  of  soldier  suffering  from 

deafness  due  to  bullet  wound  of  vertex  of  skull,  Otol.  30 
on   partial   excision   of    thyroid   cartilage   in   malignant    disease    of    vocal   cords, 

Laryng.  66 

on  total  occlusion  of  right  external  auditory  meatus,  Otol.  5 

Kennaway,  proportion  of  oxybutyric  acid  to  diacetic  acid  present  in  diabetes,  quoted,  Therap. 

91 
Kenny,  A.  L. — Discussion  on  paratyphoid  fever,  Med.  32 
Keratitis,  dentritic,  treatment,  Ophth.  52 

,  interstitial,  following  partial  thyroidectomy  in  dog,  Ophth.  56 

,  present  in  late  type  of  syphilitic  deafness,  Otol.  64 

,  treatment  with  intramine,  Derm.  126 

linear,  superficial  (W.  T.  Holmes  Spicer  and  R.  A.  Greeves),  Ophth.  39 

,  clinical  characters,  Ophth.  39 

,  following  removal  of  foreign  body,  Ophth.  46 

,  nature  and  affinities,  Ophth.  40,  41 

,  neuropathic  element  in,  Ophth.  41 

,  nomenclature,  Ophth.  41 

,  pain  in,  Ophth.  40 

,  pathological  examination  of  cases,  with  microscopical  sections  (R.  A.  Greeves), 

Ophth.  47-52 
,  proceeding  to  loss  of  one   eye   and  subsequent  involvement   of   the   other, 

Ophth.  42-44 

,  recovery,  cases  of,  Ophth.  46,  47 

,  recurrent  attacks,  with  recovery  between  attacks,  Ophth.  45 

,  sex-incidence,  Ophth.  52,  53 

,  treatment,  Ophth.  40,  52,  53 

punctata  following  operation  for  high  myopia,  Ophth.  24 

Keratodermia  blenorrhagica,  case  of  (E.  G.  Graham  Little  and  P.  A.  Hayne),  Derm.  159 

,  clinical  description,  Derm.  159-163 

,  history,  Derm.  159 

,  treatment,  Derm.  164 

Keratosis,  arsenical,  Derm.  8 

of  auditory  meatus  (W.  Stuart-Low),  Otol.  3 

Khamseen  winds,   sand   blown   from   south   in   Egypt    by,   heavily  infected   with    bacterial 

organisms,  Epid.  37 
Kidney,  large  white,  in  trench  nephritis,  Med.  and  Therap.  xv 

-,  single,  rare,  Child.  19 

,  pelvic  (J.  D.  Rolleston),  Child.  19;  (references),  Child.  21 

,  association  of  mental  defect  with,  Child.  21 

,  rarity,  extreme,  Child.  19 

.  shape  of,  Child.  19 

,  with  dilated  ureter,  Child.  19,  20 

Kidneys,  acute   inflammatory   change   in,  in   trench    nephritis,   possible   origin,  Med.    and 

Therap.  xxvi 
,  congenital  hydronephrosis  of,  both  ureters  dilated,  with  hypertrophy  of  bladder  (E.  C. 

Williams),  Child.  1 
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Kidneys,  secreting  tubules  of,  damage  to,  in  trench  nephritis,  Med.  and  Therap.  xxi 

,  synthesis  of  ethereal  sulphates  in,  Med.  and  Therap.  xxix 

,  toxic,  diastase  activity  values  in  urine  in,  Med.  and  Therap.  xx 

Killian,  description  of  pharyngeal  sphincter  by,  Electr.  6 

Killian's  cesophagoscopic  tube,  diameter,  Laryng.  43 

King  George  Military  Hospital,  percentage  of  convalescents  at,  giving  evidence  of  bacillary 

dysentery,  R.S.M.  Lect.  92 

,  radiographic  department  (S.  Melville),  Electr.  17 

,  Bergonie  vibrator,  Electr.  52,  53 

■ ,  fluorescent  screen  in  use  in,  Electr.  52-54 

,  localizing  X-ray  directors  in  use  in.  Electr 

,  X-ray  operating  theatre  in,  Electr.  50,  51 

King's  barber,  duties  of.  Hist.  70 

King's  packer,  appointment  of  Edmund  Harman  as,  Hist.  72 

King's  Stanley,  death-rates  of,  Epid.  9 

Kingswood,  urban  district  of,  death-rates  of,  Epid.  5 

Kinks,  ileal,  Electr.  13,  14,  16-18 

,  formation  of,  Bain.  22,  23 

,  relation  to  intestinal  stasis,  Electr.  18 

resulting  from  dropping  of  viscera,  Electr.  1 

Kittens,  experimental  injection  and  feeding  with  protozoa-infected  sand,  results,  Epid.  44 
Knee-raising,  high,  in  passing  through  wire  entanglements,  Surg.  42.  43 

,  in  light  physical  training,  Surg.  41,  46 

Knox,  Robert. — Discussion  on  experiments  and  experiences  with  the  Coolidge  tube,  Electr. 

98,  133 
Knutsson,  Bengt,  plague  treatise  of,  middle  of  fifteenth  century,  His; 
Krapina  man,  dental  pulp  of,  Odont.  41 

and  Piltdown  man,  mandibles  of,  compared,  Odont.  61 

Kromayer's  mercury  vapour  lamp,  Electr.  68 

Kyphosis  and   congenital   morbus   cordis,  in  dermatolysis   and    moiluscuin    hbrosum,    case 

(J.  H.  Sequeira),  Derm.  84 


Laboratories  at  Sedd-ul-Bahr,  R.S.M.  Lect.  107,  108 

,  bacteriological,  in  hospitals  of  Alexandria,  R.S.M.  Lect.  102 

Laboratory  at  East  Mudros,  R.S.M.  Lect.  105 

,  bacteriological,  on  Gallipoli  Peninsula,  at  Cape  Helles,  R.S.M.  Lect.  107,  108 

experiments  with  antiseptics,  R.S.M.  Lect.  27 

methods,  adjudication  of  therapeutic  measures  by,  R.S.M.  Lect. 

Labour,  administration  of  chloroform  during,  injection  of  dextrose  and  sodium  bicarbonate 

after,  Obst.  127 

t  false,  rush  of  waters  upon  setting  in  of,  in  case  of  ectopic  pregnane  .  <  Ibst.  118,  128 

t  obstructed  by  ovarian  cyst,  method  of  delivery  in,  Obst.  22-24 

,  three  cases  (W.  Salisbury),  Obst.  21 

and  pregnancy,  complicated  by  acute  hepatic  toxemia  (J.  Phillips),  Obst.  ilfi  L! 

,  by  acute  yellow  atrophy,  Obst.  121 

Labyrinth  capsule,  chronic  osteomyelitis  (paralabyrinthitis)  of,  microscopic  examination  of 

left  ear,  Otol.  76-79 

t  in  suppurative  otitis  media  (J.  S.  Fraser),  Otol.  75 

t  development  of,  studied  in  relation  to  pathology  of  otoscler 

'  otosclerosis  of,  combined  with  chronic  middle-ear  suppuration  and  cholesteatoma, 

Otol.  49-56 

(  membranous,  layers  of  bone  surrounding,  Otol.  56,  59 

t  removal  of,  followed  by  facial  paralysis,  Neur.  82,  83 
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Labyrinths  and  tympana  of  soldier  suffering  from  deafness,  due  to  bullet  wound  of  vertex  of 

skull,  histological  preparations  of  (Sydney  Scott),  Otol.  33 
Labyrinthodonts,  Permian,  diminution  of  pulp  in  teeth  of,  Odont.  38 
Lachrymation,  view  cf  Laurentius  as  to,  Hist.  128 
Lack,  H.  Lambert. — Case  of  tracheitis  sicca  in  a  boy,  Laryng.  52 

,  discussion  on  angeio-fibroma  of  nasopharynx,  Laryng.  33 

on  case  of  piece  of  bone  impacted  in  oesophagus,  Laryng.  44 

,  partial  excision  of  the  thyroid  cartilage  as  an  alternative  to  thyrotomy  in  malignant 

disease  of  the  vocal  cords,  Laryng.  62 

,  two  specimens  of  exostosis  from  the  frontal  sinuses  and  ethmoidal  cells,  Laryng.  51 

Lactic  acid,   produced  by  fermentation  of   carbohydrates,  factor  in   production  of    caries, 

Child.  86 
Lambrethsen,  J.,  case  of  hsematoma  of  abdominal  wall,  quoted,  Obst.  100 
Lamellar  bone,  and  cartilage  bone,  space  between,  in  foetus,  Otol.  57,  60 
Laminectomy  in  paraplegia,  following  cerebrospinal  meningitis  (F.  E.  Batten),  Xeur.  63 
Lane,   Sir  W.  Arbuthnot,  theory  of  causation  of  gastro-intestinal  stasis,  quoted,  Bain.  22, 

Electr.  1 
Lane"s  band,  Electr.  4 
Lang,  W. — Discussion  on  case  of  retinitis  pigmentosa   (atypical)  with  cedema  of  macula, 

Ophth.  104 
Laryngeal  case  for  diagnosis  (I.  Moore),  Laryng.  45 

crises,  abductor  paralysis  without,  Laryng.  99 

,  cases  of,  medico-legal  aspect,  Laryng.  100 

,  with  abductor  paralysis,  case  of  atrophy  of  laryngeal  muscles  in,  Laryng.  100 

,  specimens  from  (E.  D.  D.  Davis),  Laryng.  95 

' ,  treatment  by  tracheotomy,  Laryng.  96 

without  abductor  paralysis,  Laryng.  99 

Laryngectomy,  total,  for  cancer,   case  shown  three  years  after  operation    (D.  McKenzie), 

Laryng.  66 
Laryngitis,  syphilitic,  chronic,  with  marked  stenosis,  case  (William  Hill),  Laryng.  75 
Laryngo-fissure  and  complete  excision  of  larynx  in  intrinsic  cancer  of  larynx,  case  to  show 

certain  indications  in  regard  to  (Sir  StClair  Thomson),  Laryng.  Ill 

,  difficulty  in,  Laryng.  64 

in  removal  of  intrinsic  cancer  of  larynx,  operation  described,  Laryng.  8 

,  operation   by,  case   of   intrinsic  cancer  of   larynx   shown  one  year  after   (Sir  StClair 

Thomson),  Laryng,  6 
.  some  new   instruments  specially  designed   for  improving  technique  (I.   Moore), 

Laryng.  34 

,  see  also  Thyrotomy 

Laryngoscopy   (suspension),  papilloma   of   larynx   in  child    treated   under    (D.   McKenzie), 

Laryng.  53 
Larynx  and  soft  palate,  unilateral  (left)  paralysis  of  (C.  A.  Parker),  Laryng.  38 
,  arytaeno-epiglottic  fold  and  ventricular  region  of  left  side  of,  malignant  disease  (?)  of 

(I.  Moore),  Laryng.  39 

,  cancer  of,  in  women,  comparative  frequency,  Laryng.  70 

,  intrinsic,    case   shown   one   year   after   operation  by  laryngo-fissure  (Sir  StClair 

Thomson),  Laryng.  6 
,  to  show  certain  indications  in  regard  to  laryngo-fissure  and  complete  excision 

of  larynx  (Sir  StClair  Thomson),  Laryng.  Ill 

,  operation  for,  haemorrhage  during,  control  of,  Laryng.  7 

,  recurrence  after,  Laryng.  7,  8 

,  disease  of,  syphilitic,  case  of  treatment  by  injection  of  galyl,  Laryng.  118 

.gunshot  injuries  of,  treatment  of,  where   "webbing"  of  vocal  cords   has  taken  place 

(Sir  W.  Milligan),  Laryng.  85 
,  muscles  of,  atrophy  in  case  of  laryngeal  crises,  with  abductor  paralysis,  Laryng.  100 
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Larynx,  papilloma  of,  treated  under  suspension  laryngoscopy  (D.  McKenzie),  Laryng.  53 

,  removal  of  fish-bone  from,  in  adult  females,  two  cases  (Sir  W.  Milligan),  Laryi 
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,  sea-front  at  Alexandria  used  as,  Epid.  45 

Latrines,  deep,  necessity  for,  Epid.  45 

on  Gallipoli  Peninsula,  R.S.M.  Lect.  109,  110 
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,  explanation  of  optic  commissure,  Hist.  127,  128 
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. ,  treatment  prescribed  in,  Hist.  138-140 
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,  ionic  medication  carried  out  by,  to  French  military  hospitals,  Llectr.  12 
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,  fibrous   tissue   behind,    congenital    development,   with   persistence   of   central    hyaloid 

artery  mistaken  for  glioma,  Ophth.   12 
Lenz,  localization  of  macular  cortex,  quoted,  Ophth.  60 
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,  X-ray  appearances  in,  Electr.  96 

Le  Sauvage,  negative  personal  experiments  with  powdered  glass,  quoted.  Path.  27 

Leslie,  R.  Mcbbay. — Discussion  on  treatment  of  dysentery,  R.S.M.  Lect.  97 
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Index  Ixxxix 

Leukaemias,  lymphatic,  relation  of  Mikulicz's  disease  with,  Ophth.  102 
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Derm.  110 
Lipschitz,  cancer  of  tube  following  on  salpingitis  of  tuberculous  origin,  quoted,  Obst.  68 
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Disturbances  of  vision  from  cerebral  lesions,   with  special   reference  to  the  cortical 

representation  of  the  macula,  Ophth.  57-96 
Lister  Institute,  antimeningococcus  serum  from,  Therap.  4,  23 
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,  sections  from  a  papuliferous  sudoriparous  cyst  of  the  cheek  in  a  man,  Derm.  204 
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Simpson  light  in  case  of,  Laryng.  23 

of  hard  palate,  case  (E.  D.  D.  Davis),  Child.  80 

of  mouth  and  throat,  case  (YV.  Kent  Hughes),  Laryng.  75 

,  treatment  by  Finsen  lamp,  Electr.  68 

by  injections  of  intrarnine,  Derm.  132,  183 

■ by  Simpson  light,  Electr.  63 

erythematosus  d'emblee,  Derm.  95 

,  followed  by  death  from  pneumonia,  Derm.  95 

,  multiple  epitheliomata  arising  from,  Derm.  28 

,  nodular,  followed  by  atrophy  of  skin  and  subcutaneous  tissue,  case  for  diagnosis 

(J.  M.  H.  MacLeod),  Derm.  87 

vulgaris  exuberans,  complicated  by  epithelioma,  case  (G.  Pernet),  Derm.  26 

(extensive)  of  leg,  originating  from  tuberculous  abscess  (George  Pernet),  Derm.  214 

,  kinds  of  tumours  arising  on,  Derm.  28 

,  multiple  (J.  L.  Bunch),  Child.  52 

,  following  measles,  with  spontaneous  involution  of  some  of  lesions  (G.  Pernet), 

Derm.  215 

,  treatment  by  X-rays,  Derm.  21-29 

■ .  caution  in,  Derm.  29 

,  see  also  Tuberculous  disease  of  face 

Lymph,  desiccating  after  effusion,  R.S.M.  Lect.  6-8 

,  measures  which  affect  flow  of,  in  treatment  of  wounds,  Path.  8 

,  moist,  coagulated,  does  not  necessarily  hinder  drainage  of  wounds,  Path.  10 

,  withdrawal  from  wound  by  hypertonic  saline  solution,  view  as  to,  contradicted,  Path.  9 

Lymph-bound,  rifle  wounds  becoming,  R. S.M.  Lect.  6 

wounds,  relief  of,  R.S.M.  Lect.  58 

Lymph-cup,  application  to  infected  wounds,  effects,  R.S.M.  Lect.  50 
Lymph-elements,  agathotropic  arrangement,  R.S.M.  Lect.  49,  50 

,  "  kakotropic  "  arrangement  in  wounds,  R.S.M.  Lect.  48 

Lymph-spaces,  implantation  of  microbes  into,  results,  R.S.M.  Lect.  8 
Lymphagogic  action  of  saline  solutions  in  wound,  R.S.M.  Lect.  46 

irrigation  of  infected  wounds,  R.S.M.  Lect.  58 

Lymphangioma,  case  (D.  Corbett),  Derm.  9 

Lymphangitis,  tuberculous,  with  elephantiasis,  Derm.  76-78 

Lyne,  W.  Courtney. — Significance  of  the  radiographs  of  the  Piltdown  teeth  (communicated 

by  Montagu  F.  Hopson),  Odont.  33-62 
Lyon,  I.  B.,  death  from  swallowing  powdered  glass,  quoted,  Path.  27 
Lyons,  treatment  of  war  injuries  of  jaw  and  face  at,  Odont.  64,  65 
Lysol,  in  sterilization  of  ablution  water  against  bilharzia  infection,  R.S.M.  Lect.  167  ;  see 

also  Army  lysol 
Lystee,  Cecil,  R.  C. — Discussion  on  new  commutator  attachment  for  rectifying  current 

supplied  to  X-ray  tube,  Electr.  59 
,  discussion  on  Simpson  light,  Electr.  73 
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Macacus  plhocenus,  finding  of  single  tooth  of,  Odont.  40 

,  young,  mandible  of,  Odont.  39 

Macalister-Wiggin  tube,  radiograms  taken  with,  compared  with  those  taken  with  Coolidge 

tube,  Electr.  114 
McBride,  P.,  congenital  syphilitic  disease  of  ear  in  young  children,  quoted,  Otol.  63 
McCann,  F.  J.— Discussion  on  fatal  rupture  of  bladder  during  the  puerperium,  Obst.  26 

,  discussion  on  case  of  pneumo-peritoneum,  Obst.  88 

,  ectopic  pregnancy  (probably  primary  abdominal),  Obst.  103 

,    fibromyoma  undergoing  cystic  degeneration  growing    from    a   myomatous   pregnant 

uterus,  Obst.  91 

,  paravaginal  soft  fibroma,  Obst.  91 

McClcre,  J.  Campbell. — Hydrological  treatment  of  gastro-intestinal  stasis,  Bain.  21 
McDonagh,  J.  E.  R. — Discussion  on  case  of  chronic  ulceration  (ulcus  molle  serpigioosum), 

Derm.  21,  25 

,  discussion  on  chronic  diffuse  papillomatosis  of  left  foot  and  leg,  Derm.  94 

on  recurrent  syphilide  simulating  reinfection,  Derm.  'J~ 

,  new  test  for  syphilis  (the  emulsoid-gelation  or  gel  test),  Derm.  VM 

,  rationale  and  practice  of  chemotherapy.  Derm.  107 

,  theory  and  practice  of  chemotherapy,  Derm.  165 

,  and  Bpence,  H. — Three  cases  of  syphilis  treated  by  "  intramine  "  (Di-ortho-amino- 

thio-benzene),  Derm.  51 
McDougall,  W.,  Major.  R.A.M.C. — Discussion  on  shell  shock  without  visible  signs  of  injury, 

Psych,  and  Neur.  xxv 
MacGregor,  Alastair. — Discussion  on  Simpson  light,  Electr.  72 

McGrigor,  Sir  James,  agency  in  compilation  of  statistics  relating  to  British  Army,  Hist.  90 
McKenzie,  Dan. — Cases  illustrating  otogenic  facial  paralysis.  Otol.  37-42 

,  discussion  on  bullet  wounds  of  face  and  neck,  Laryng.  19 

,  on  case  of  chronic  suppuration  of  left  frontal,   ethmoidal  and  maxillary  sinuses, 

Larvng.  14 

of  malignant  disease  treated  by  diathermy,  Larvng.  114 

,  piece  of  bone  impacted  in  oesophagus,  Larvng.  42 

of   retropharyngeal   abscess   due   to   breaking   down    of    tubercular    gland. 

Laryng.  116 

of -sarcoma  of  ethmoid,  Larvng.  50 

— -   on    cases   of   chronic    frontal   sinus   empyema    treated    by    intranasal    method, 

Laryng.  104 

,  on  suppuration  in  antrum  of  Highmore,  Laryng.  Ill 

,  on  the  pathology  of  otosclerosis,  &c,  Otol.  83 

,  on  large  naso-antral  polypus,  Laryng.  82 

,  on  papilloma  of  larynx  in  child  treated  under  suspension  laryngoscopy,  Laryng.  .03 

,  on  paralysis  of  right  vocal  cord  resulting  from  bullet  wound,  Laryng.  37 

,  on  rapidly  growing  epithelioma  of  palate,  Laryng.  88 

,  on  significance  of  unilateral  sero-mucous  catarrh  of  middle  ear,  Oto! 

,  on  skin-grafting  in  mastoid  operations,  Otol.  22 

,  on  total  occlusion  of  right  external  auditory  meatus,  Oto! 

— — ,  folk  cures  by  constriction  and  rings,  with   a  digression    into  the  nature  of  the  soul, 

Hist.  143 

,  long-continued  spasm  of  the  oesophagus,  Laryng.  54 

,  papilloma  of  larynx  in  a  child  treated  under  suspension  laryngoscopy,  Laryng.  53 

•,  paralysis  of  left  vocal 'cord  from  bullet  wound  of  neck,  Laryng.  20 

,  total  laryngectomy  for  cancer,  three  years  after  operation,  Laryng.  I 

Mackenzie,  Sir  James,  F.R.S. — Opening  of  discussion  on  the  soldier's  heart,  Thcrap.  J7 
McKenzie,  R.  Tait,  Major,  R.  A.M. C—  Treatment  of  convalescent  soldiers  by  physical  mean-. 

Surg.  31,  63,  70 
Mackenzie,  W.  Colin,  peritoneal  bands  or  folds  recently  investigated  by,  Electr.  7 
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McLau<*hlan,  James,  mortality  in  British  Army  from  actuarial  point  of  view,  quoted,  Hist.  90 
Maclean,   Surgeon-General,  lectures  on  treatment  of   dysentery  with   ipecacuanha,  quoted, 

R.S.M.  Lect.  75 
MacLeod,  J.  M.  H.— Case  for  diagnosis;  provisional  diagnosis  ;  nodular  lupus  erythematosus 

followed  by  atrophy  of  the  skin  and  subcutaneous  tissue,  Derm.  87 

|  discussion  on  case  of  asphyxia  reticularis  (Unna),  Derm.  154 

t  of  congenital  urticaria  pigmentosa,  Derm.  158 

,  of  Darier's  disease,  Derm.  199 

,  of  dermatitis  herpetiformis,  Derm.  80,  202 

,  of  lichen  obtusus  corneus,  Derm.  221 

t  of  lupus  vulgaris  exuberans  complicated  by  epithelioma,  Derm.  27 

(  of  pityriasis  rubra  pilaris,  Derm.  195 

,  of  xanthoma  tuberosum,  Derm.  211 

5  on  chronic  diffuse  papillomatosis  of  left  foot  and  leg,  Derm.  93 

t  necrosis  of  the  skin  from  handling  "  composition  "  (an  explosive),  Derm.  82 

,  and  Fox,  T.  Colcott,  parakeratosis  variegata,  quoted,  Derm.  141 

Macnaughton-Jones,  H. — Discussion  on  treatment  of  cerebrospinal  meningitis,  Therap.  2G 
Macropus,  enamel  organ  of,  showing  ameloblasts  and  ameloblastic  membrane,  Odont.  11 
Macula,  changes  at,  in  amaurotic  family  idiocy,  Ophth.  32 

t  in  family  cerebral  degeneration,  Ophth.  32 

,  cherry  spot  in,  Ophth.  34,  35 

cortical  representation  of,  in  disturbances  of  vision  from  cerebral  lesions  (\Y.   T.  Lister 

and  Gordon  Holmes),  Ophth.  57 

(  disease  of,  complicating  myopia,  Ophth.  18 

}  injury  to,  in  paralytic  hemianopia  with  hemiplegia,  Ophth.  95 

cedema  of,  in  case  of  retinitis  pigmentosa  (atypical)  case  (J.  F.  Carruthers),  Ophth.  103 

(  ophthalmoscopic  appearance,  Ophth.  35 

Macular  centre,  localization  in  cortex,  Ophth.  60 

,  cases  of  bullet  and  shrapnel  wounds  of   brain,  resulting  in  central  and 

paracentral  scotomata  bearing  upon,  Ophth.  69-74 
Madden,  gumma  of  middle-ear  in  child,  quoted,  Otol.  63 
Magendie,  experimental  work  with  emetine,  quoted,  R.S.M.  Lect.  97 

(  separation  of  emetine  from  ipecacuanha  by,  R.S.M.  Lect.  77 

Magic,  relations  of  menstrual  fluid  to,  Hist.  58 

Magical  beliefs  regarding  menstruation,  Hist.  51 

Magnesian  limestone,  influence  of,  on  prevalence  of  phthisis,  Bain.  11,  12-15,  20 

Magnesium  phosphate  insoluble  in  cerebos  salt,  Path.  30 

(ammonio-),  in  equine  intestinal  concretions,  Path.  59,  60 

sulphate,  combined  with  emetine  hydrochloride  in  treatment  of  both  forms  of  dysenterv, 

R.S.M.:Lect.  84 

in  treatment  of  bacillary  dysentery,  R.S.M.  Lect.  78,  84 

,  mode  of  action,  R.S.M.  Lect.  84 

Magnet,  effect  of  garlic  on,  superstition  as  to,  Hist.  181 

Make-and-break    current,    relative    time    of    onset,   experiments    with    mercury    break    to 

determine,  Electr.  56 
Make-current,  utilization  by  passing  in  right  direction  through  X-ray  tube,  Electr.  56-58 

,  important  in  X-ray  work,  Electr.  58 

Malaria  on  Gallipoli|Peninsula,  R.S.M.  Lect.  117 

Malcolm,  John  D.— Case  of  pneumoperitoneum  probably  induced  by  the  Bacillus  aerogenes 

capsulatus,  release  of  the  gas,  recovery,  Obst.  85 

,  discussion  omhaernatoma  of  abdominal  wall,  Obst.  102 

-,  strangulation   of  a  myomatous  uterus  by  torsion  of  the  body  on  the  cervix  ;  supra- 
cervical hysterectomy  ;  recovery,  Obst.  89 
Males,  apparently  healthy,  examined,  percentage  of,  yielding  positive  Wassermann  reaction, 

Psych.  64 
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Males,  greater  frequency  of  optic  nerve  atrophy  among,  Near.  0 

Malignant  disease  (?)  of  arytamo-epiglottic  fold  and  ventricular  region  of  bft  side  of  larynx 
(I.  Moore),  Laryng.  39 

of  middle  ear  following  chronic  suppurative  otitis  media;    extension   to  mastoid 

cells  ;  operation  ;  rapid  recurrence  :  employment  of  radium  ;  temporary  relief  (Sir  W. 
Milligan),  Otol.  34 

of  throat,  syphilis  as  precursor  of,  Laryng.  89 

. of  vocal  cords,  partial  excision  of  thyroid  cartilage  as  alternative  to  thryotomy 

in  (H.  Lambert  Lack),  Laryng.  62 

or  syphilis,  question  whether  cases  of  middle-ear  catarrh  due  to,  Otol.  37 

,  treatment  by  diathermy,  case  of  (J.  W.  Bond),  Laryng.  113 

,  see  also  Cancer,  Carcinoma ,  Epithelioma,  Sarcoma,  &c. 

Malingering  after  shell-shock,  Psych,  and  Neur.  xxii,  xxiii,  xxxvi 

,  curious  instance  of,  Proct.  28 

,  difficult  to  detect  in  shell-shock  without  visible  signs  of  injury,  Psych,  and  Neur.  ii 

}  simulation  of  trench  nephritis  by,  Therap.  vi 

t  sub-conscious  in  disturbances  of  vision  following  shell-shock,  Psych,  and  Neur.  xxxvi 

; ,  explanation  of,  Psych  and  Neur.  xxxvi 

Malloch,  T.   Archibald,   Captain,   C.A.M.C.— Sir    John   Finch    and   Sir   Thomas   Baines 

(synopsis),  Hist.  155 
Man  and  ape,  canine  teeth  of,  compared,  Odont.  54 
Mandeville,  Sir  John,  travels  of,  Hist.  161 

see  also  John  of  Burgundy. 

Mandible,  bridging  over  gaps  in,  by  transplantation  of  bone,  Odont.  9'2,  93 

]  fractures,  bilateral,  of  horizontal  region,  treatment,  Odont.  97 

,  classification,  Odont.  108 

,  comminuted,  preservation  of  fragments  of  bone  in,  Odont.  94,  97,  102 

: ,  gunshot,  plating  in,  Odont.  94,  105 

,  kinds  difficult  to  treat,  Odont.  97 

t  single,  with  lateral  displacement  due  to  war  injuries,  Odont.  69-71 

,  with  vertical  displacement,  due  to  war  injuries,  Odont.  70,  71 

t  two  or  more,  with  loss  of  substance,  due  to  war  injuries,  Odont.  70-71 

with  loss  of  substance,  treatment,  Odont.  105 

, . ,  by  allowing  ramus  to  swing  forward,  Odont.  86,  104 

,  by  immobilization,  Odont.  105 

,  by  separation,  method,  Odont.  104 

,  without  displacement  of  line  of  occlusion  due  to  war  injury,  Odont.  69,  70 

of  chimpanzee,  showing  conditions  of  molars  and  dental  pulp,  Odont.  40,  11 

)  wiring  of,  after  gunshot  fractures,  Odont.  90-92,  118 

Mania  following  shell  shock,  Psych,  and  Neur.  xxv 

Maniacal  excitement,  paroxysmal  attacks  following  shell  shock,  case,  Psych,  ami  Neur.  xi 

Manson,  Sir  Patrick,  F.R.S.,  view  as  to  origin  of  terminal  and  lateral  spined  Bilhar/.ia  ova. 
R.S.M.  Lect.  164 

Manu,  Hindu  law-giver,  pronouncements  on  menstrual Hist.  59 

Manubrium,  tumours  over,  and  in  left  calf  (E.  Cautley),  Child. 

Marat,  J.  P.,  bougies  prescribed  by,  in  treatment  of  gleets.  Hist.   11s 

,  dual  personality  of,  Hist.  118 

,  ferocious  temperament  of,  accounted  for,  Hist.  118.  119 

,  medical  career  of,  Hist.  11(1-118 

practice  in  London,  Hist.  116,  117 

tracts  published  by,  Hist.  116 

,  notes  on  life  of  (C.  E.  Wallis),  Hist.  116 

,  parentage  of,  Hist.  116 

,  political  works  and  career  of,  R.S.M. Lect.  118 

,  scientific  and  philosophic  works  of,  Hist.  117 
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Marat,  J.  P.,  skin  affection  of.  probable  nature,  Hist.  119,  120 

,  relieved  by  baths,  Hist.  119,  120 

Marcgraf,  treatment  of  dysentery  with  ipecacuanha,  alluded  to,  R.S.M.  Lect.  74 

Marching  as  test  for  convalescent  soldiers  at  command  depot,  Surg.  43 

Marg,  El,  collection  of  molluscs  in  neighbourhood  of,  R.S.M.  Lect.  150,  151 

,  and  Marg  canal,  map  of,  R.S.M.  Lect.  147 

canal,  views  of,  R.S.M.  Lect.  148-151,  169,  170 

Markus,  C,  unilateral  mydriasis,  quoted,  Derm.  19 

Mabbiagk,  H.  J. — Discussion  on  skin-grafting  in  mastoid  operations,  Otol.  8,  23 

Marshall,  J.  C. — Discussion  on  superficial  linear  keratitis,  Ophth.  52 

Marsupials,  forming  enamel  of,  needle-like  prisms  in,  Odont.  123,  124 

,  wing  processes  of  enamel  prisms  in,  Odont.  124 

Martin,  J.  M. — An  analysis  of  Gloucestershire  statistics,  1901-10,  Epid.  1-32 

Martyrs,  see  Windsor  martyrs 

Masochistic  complexes,  widespread.  Psych.  19 

Massage  after  shell  shock,  Psych,  and  Neur.  ii,  xxxv,  xliii 

war  injuries  of  jaw  and  face,  Odont.  79 

and  faradism,  combined,  in  treatment  of  atony  of  stomach  and  bowel,  Bain.  29 

and  heat,  simultaneous  application  a  necessity,  Surg.  69 

,  combined  with  skin  stimulation  of  abdominal  areas,  Bain.  29 

in  military  hospitals,  Electr.  43 

in  treatment  of  convalescent  soldiers  at  command  depot,  Surg.  36,  38,  39 

of  rickets,  Child.  96 

,  mechanical  substitute  for,  in  French  military  hospitals,  Electr.  43,  44 

,  skilled,  in  treatment  of  wounds,  importance  of,  Electr.  43 

Masseurs,  blind  soldiers  as,  Surg.  38 

Mastication,  recovery  of  power  of,  after  war  injuries,  Odont.  85 

Mastoid  cavity,  disinfection  after  operation  and  before  grafting,  Otol.  12 

cells,  extension  to,  of   malignant  disease  of  middle  ear  following  chronic  suppurative 

otitis  media  ;  operation  ;  rapid  recurrence  ;  employment  of  radium  ;  temporary  relief 
(Sir  William  Milligan),  Otol.  34 

disease,  chronic,  with  complications,  operations  for,  primary  skin-grafting  in,  Otol.  14 

operation,  keloid  following,  Otol.  25 

,  radical,  avoidance  of  contraction  of  meatus,  Otol.  23 

,  blood  serum  treatment  after,  Otol.  23 

,  depressions  in  bone  must  be  opened  up  during,  Otol.  11 

-,  difficulty  after,  Otol.  19 

,  drooping  of  auricle  after,  contrivance  to  avoid,  Otol.  20 

,  followed  by  cartilaginous  overgrowth,  case  (W.  M.  Mollison),  Otol.  6 

,  formation  of  flaps  after,  Otol.  19 

,  preparation  for,  Otol.  23 

,  technique  of,  points  in,  Otol.  23 

,  tumour  on  concha  after,  case  (W.  M.  Mollison),  Otol.  25 

,  tympanic  cavity  must  not  be  curetted  in,  Otol.  23 

operations,  cholesteatoma  acting  as  graft  after,  Otol.  22,  23 

,  otogenic  facial  paralysis  following,  Otol.  39,  41,  42 

>  skin  grafting   in,  discussion  on  (J.    S.    Fraser),    Otol.    20 ;    (J.   Dundas   Grant), 

Otol.  22;  (A.  A.  Gray),  Otol.  14 ;  (T.  Mark  Hovell),  Otol.  18;  (D.  McKenzie), 
Otol.  22 ;  (H.  J.  Marriage)  (opening),  Otol.  8  ;  (reply),  Otol.  23  ;  (S.  Scott),  Otol.  17  ; 
(W.  Stuart  Low),  Otol.  23  ;  (C.  West),  Otol.  15 

■ .  primary,  exposure  of  dura  in,  Otol.  14 

,  healing  after,  causes  of  delay,  Otol.  13 

,  time  required  for,  Otol.  13 

with  intracranial  complications,  Otol.  18 

without  skin  grafting,  Otol.  18,  19 
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Mastoid  osteomyelitis,  difficult  to  cure,  Otol.  19 

,  right,  entrance  of  bullet  below,  emerging  at  left  orbit  (P.  Goldsmith),  Larj 

Maud-lev,  H.,  events  thought  to  happen  because  of  wish  that  they  should  happen,  <jU' 

Pysch.   25 
Mavrogorda'to,  A.,  negative  ingestion  experiments  in  guinea-pigs  with  pow  'ted, 

Path.  26 
Maxilla,  superior,  carcinoma  of,  with  secondary  glands  in  neck  ;  operation  ;  no  recurrence 

after  two  years  (W.  M.  Mollison),  Laryng.  49 
Maxillae,  fractures  of,  due  to  gunshot  wounds.  Odont.  7-2.  75 

,  gunshot  wounds  of,  cases  of,  Odont.  72 

,  treatment  of,  advantages  in.  Odont.  77 

Mayer,  cause  of  late  type  of  congenital  syphilitic  deafness,  quoted,  Otol.  G5 
Mayou,  M.  S. — Discussion  on  amaurotic  family  idiocy,  Ophth.  3G 

,  discussion  on  case  of  retinitis  pigmentosa  (atypical)  with  oedema  of  macula.  Ophth. 

,  on  a  fallacy  in  diagnosis  of  glioma  retinae,  Ophth.  13 

,  paralysis  of  the  sympathetic  (birth  injury)  with  hetrachroma  iridis.  Near.  43 

,   and    Batten,    F.    E.,    family   cerebral  degeneration    with  macular    change,    quoted, 

Ophth.    30 
Mead,  Dr.  Richard,  exhibitor  of  catalogue  of  library  of  (L.  Guthrie).  Hist.  27 

,  opposition  to  Joshua  Ward,  Hist.  112 

Measles,  association  with  intra-cranial  tumour,  Child.  18 

,  followed  by  intermittent  tonic  spasm  affecting  chiefly  lower  extremities  progressive  in 
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,  syphilitic,  following  injections  of  salvarsan,  Derm.  129 

,   treatment   with  intramine,   followed  by  metallic   compound,   mercury  and 

iodides,  Derm.  125 
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,  meningococcal,    following    pneumonia,    case    of,    organisms   isolated    from    tympanic 
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,  malign  influence  of,  on  animal  life,  Hist.  54 
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Therap.  89 
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Milk-diet  in  rickets,  Child.  96. 
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Odont.  125 
Molars,  deciduous,  condition  of,  in  Neolithic  child,  Odont.  59 

,  lower  first,  large  percentage  decayed  in  school  children,  Child.  88 

of  elephant,  immense  pressure  on,  Odont.  133 

of  Piltdown  man,  Odont.  41,  42,  60 
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Moiars,  pulps  of,  showing  gradual  diminution,  Odont.  37-41 

Mole,  hydatidiform,  or  vesicular,  benign  and  malignant,  difference  between,  Obst.  29-31 

,  cases  of,  Odont.  30 

,  followed  by  chorionepithelioma  (M.  Ban dfield- Jones),  Obst.  27 

,  jaundice  associated  with,  Obst.  128 

Molecular  coalescence,  process  of,  Odont.  13 

Molecule,  destructive  power  of,  and  its  supply  of  active  oxygen,  same  ratio  between,  Derm.  113 

Molecules,  adsorbed,  permeability  of,  factor  regulating  adsorption,  Derm.  1C7 

,  stereo-chemical  molecular  configuration  of,  factor  regulating  adsorption,  Derm.  107 

Mollison,  W.  M. — Audible  tinnitus  in  a  boy,  Otol.  2G 

,  case  of  achalasia  of  the  cardia  cured  by  the  passage  of  a  gastric  tube  kept  in  position 

for  four  days,  Laryng.  108 

of  audible  tinnitus,  Otol.  7 

of  carcinoma  of  superior  maxilla  with  secondary  glands  in  the  neck  ;  no  recurrence 

after  two  years ;  Laryng.  49 

of  cartilaginous  over-growth  after  the  radical  mastoid  operation,  Otol.  G 

of  hypopharyngeal  carcinoma  ;  removal ;  restoration  of  the  wall  by  turning  in  a 

piece  of  skin  ;  Laryng.  69 

of  sarcoma  of  the  ethmoid  ;  operation  ;  Laryng.  49 

of  tracheitis  sicca,  Laryng.  109 

of  tumour  on  concha  after  radical  mastoid  operation,  Otol.  25 

,  discussion  on  histological  preparations  of  labyrinths  and  tympana  of  soldier  Buffering 

from  deafness  due  to  bullet  wound  of  vertex  of  skull,  Otol.  30 

on  long-continued  spasm  of  oesophagus,  Laryng.  55 

,  radiogram   of   the  oesophagus  in   a   case  of   carcinoma   which  presented   itself  as  an 

achalasia,  Laryng.  109 

,  sarcoma  of  the  tonsil  (?)  ;  mass  of  glands  in  neck  ;  removal  of  tonsil,  Laryng.  50 

Mollusca,  fibrillar  substance  in,  function  of,  Odont.  10 

,  separation  of  brachiopoda  from,  Odont.  17 

Egyptian  (gastropoda),  examination  for  infection  with  trematode  larva',  R.S.M.  Lect. 

151,  152 

fresh-water,  collection  in  neighbourhood  of  El  Marg  village,  R.S.M.  Lect.  150,  151 

,  genera  of,  table  showing,  R.S.M.  Lect.  153 

,  in  which  trematode  larva?  occur,  table  of,  R.S.M.  Lect.  154 

,  see  also  Snails 

Molluscum  contagiosum,  case  (J.  L.  Bunch),  Child.  53 

,  multiple  tumours  of,  J.  L.  Bunch),  Child.  28 

fibrosum  and  dermatolysis,  with  congenital  morbus  cordis  and    kypho-i-.  ease  (J.   11. 

Sequeira),  Derm.  84 
von  Monakow's  diaschir-is  theorj  explaining  subconscious  malingering  following  shell-shook, 

Psych,  and  Neur.  xxxvi 
Monastries,  spoliation  of,  Hist.  77 

Mongolian  imbecile,  brain  of  (J.  D.  Rolleston),  Child.  65 
Mongolianism,  cases  of,  result  of  compluetic  reaction  (Wassermann)  in,  Psych.  61,  66 

,  cause  of,  Psych.  63,  66 

Monkey,  Cercoccbus  fuliginosus,  species  of  bilharzia  originally  found  in,  R.S.M    Lect.  157 

Monkeys,  experimental  infection  with  bilharziosis,  R.S.M.  Lect.  L60 

Monochloracetic  acid,  condensation  product,  formula  of,  Derm.  118 

Monotremes,  existent,  classification  of,  determined  bj  teeth,  Odont.  16 

Monsters,  birth  of,  after  coitus  during  menstruation.  Bist.  61 

Montaza,  convalescent  hospital  at,  R.S.M.  Lect.   L02 

Moore,  Ikwin.—  Case  for  diagnosis,  Laryng.  45 

>case   of   chronic    suppuration    of    the    left    frontal,    ethmoid  il   and    maxillary    sin 

Laryng.  12 
,' case  of  retro-pharyngeaJ  breaking  down  of  a  tubercular  gland, 

Laryng.  114 
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Moore.  Irwin.  —  Case  of  syphilitic  disease  of  the  larynx,  Laryng.  117 

,  discussion  on  case  of  piece  of  bone  impacted  in  oesophagus,  Laryng.  44 

,  final  notes  on  a  case  of  malignant  stricture  of  the  oesophagus,  situated  f  in.  above  the 

sternal  notch,  Laryng.  17 

,  halfpenny  impacted  for  five  days  in  the  oesophagus  of  a  child,  aged  4,  Laryng.  39 

,  histology  of  an  angeio-fibroma  of  the  nasopharynx  and  its  important  bearing  on  opera- 
tive procedures,  Laryng.  25 

,  laryngeal  case  for  diagnosis,  Laryng.  45 

,  malignant  disease  (?)  of  the  arytsenoepiglottic  fold  and  ventricular  region  of  the  left 

side  of  larynx,  Laryng.  39 
,  nasopharyngeal  polypus  (choanal  polypus)  originating  in  the  right  maxillary  antrum, 

Laryng.  15 
,  some  new  instruments  specially  designed  for  improving  the  technique  of  the  operation 

of  laryngo-fissure  (thyrotomy),  Laryng.  34 
Moore,  Norman. — Harvey,  Hist.  9-20 
Morgan,  W.  P..  case  of  word-blindness,  quoted,  Child.  11 
Morgan,  W.  Parry. — Treatment  of  wound  infections,  Path.  8-22 
Mobison.  Alexander. — Discussion  on  the  soldier's  heart,  Therap.  48 
Moritz,  O.  and  Johannson,  L.,  case  of  so-called  chloro-leuksemia,  quoted,  Clin.  9,  11 
Morphia,  long  continued  spasm  of  oesophagus  in  subjects  addicted  to,  Laryng.  55 
Morphoeo-sclerodermia   with   recent   acute    symmetrical   involvement    of   soles  of  feet,  case 

(G.  Pernet),  Derm.  46 
Morris,  Sir  H.,  Bt.,  rarity  of  single  kidney,  quoted,  Child.  19 
Morris,  Sir  Malcolm. — Discussion  on  case  of  lichen  scrofulosorurn,  Derm.  144 

,  discussion  on  case  of  parakeratosis  variegata,  Derm.  142 

on  rationale  and  practice  of  chemotherapy,  Derm.  137 

on  theory  and  practice  of  chemotherapy.  Derm.  188 

Morris,    Lieutenant-Colonel   R.    J.,    R.A.M.G. —  Discussion   on    treatment  of   convalescent 

soldiers  b)-  physical  means,  Surg.  62 
Mortality-rate  in  British  Army  (1817-21),  (A.  Chaplin),  Hist.  89 

■  (1816-36),  Hist.  89,  90 

Morton.  Reginald. — Case  of  leontiasis  ossea,  Electr.  95 

,  displacement  of  the  aortic  arch,  Electr.  96 

Morton,   T.    G.,   nostrums   for   defeating   pregnancy   containing   catamenial   fluid,    quoted, 

Hist.   54 
Mother,    adverse   mental    states    of,    as    factor    in    cases    of    possible    syphilitic    amentia, 

Psych.  45 
Motor  centres,  activity  of,  estimation  of  size  of  objects  dependent  on,  2Neur.  11 
nerve   block,  anatomical    and   physiological,    impossibility   of  distinguishing   between, 

Surg.  9 

,  complete,  electrical  phenomenon  pathognomonic  of,  Surg.  9 

supplying  paralysed  muscle,  response  of,  Surg.  20 

,  trunk,  exposed  during  surgical  exploration,  electrical  testing,  Surg.  20 

nerves,  condition  tested  by  excitability  of  muscles  to  galvanic  current,  Electr.  28 

of  muscles  with  reaction  of  degeneration,  injuries  requiring  surgical  exploration, 

Electr.  27,  28 
Mott,  P.   \Y..  Major  R.A.M.C.  (T.).,  F.R.S.— Colonies  of  Spirocliata  pallida  in  ovary  and 

testis  in  cases  of  infantilism,  quoted,  Psych.  43 

,  discussion  on  compluetic  reaction  (Wassermann),  in  amentia,  Psych.  64 

■ on  psychology  of  rumour,  Psych.  24 

,  opening  of  special  discussion  on  shell  shock  without  visible  signs  of  injury,  Psych,  and 

Xeur.  i ;  (reply)  Psych  and  Xeur.  xli 
"Mottled   teeth,"   proof   that   enamel   prisms   and   interprismatic   substance    are    distinct, 

Odont.  132 
,  occurrence  in  certain  districts  of  Rocky  Mountains,  Odont.  132 
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Mouse,  mesentery  of,  and  edge  of  liver  of,  experimentally  infected  with  bilharzia,   R.S.M. 
Lect.  158 

,  newly-born,  sections  of  skin  after  immersion  in  water  oontaining  bilharzia  cercarise, 

R.S.M.  Lect.  161 
Mouth  and  throat,  lupus  of,  case  (W.  Kent,  Hughes),  Laryng.  75 

,  intense  dryness  of,  with  ulceration  of  pharynx  IC.  Graham),  Laryng.  71 

■ ■ ,  Wassermann  reaction  positive,  Laryng.  71 

,  removal  of  nasopharyngeal  angiofibroma  through,  Laryng.  30,  33 

Mouth-wash,  application  after  war  injuries  of  jaw  and  face.  Odont.  85 
Moutier,  Professor,  electrical  treatment  of  low  blood-pressure  wound  cases,  Electr.  12 
Mucous  membrane,  gastro-intestinal,  functional  relation  of  skin  with,  Bain.  30 
Mudros,  beri-beri  at.  R.S.M.  Lect.  117 

,  nature  of  diseases  arising  at,  R.S.M.  Lect.  106 

,  East,  disposal  and  treatment  of  infectious  excreta  at.  R.S.M.  Lect.  104 

,  laboratory  at,  R.S.M.  Lect.  105 

,  sandstorms  at,  R.S.M.  Lect.  104 

,  tent  hospital  for  typhoid  and  dysenteric  case~  at,  R.S.M.  Lect.  104 

Mulford's  serum,  see  Serum,  antimeningococcic,  MuH 

Mummery,  J.  Howard. — Comparative  studies  in  calcification,  Odont.  6 

,  on  the  structure  and  arrangement  of  the  enamel  prisms,  especially  as  shown  in  the 

enamel  of  the  elephant,  Odont.  121 

Mummery,  J.  P.  Lockhart.— Discussion  on  case  of  gumma  of  rectum  simulating  carcinoma, 
Proct.  29 

,  discussion  on  case  of  hypertrophy  of  right  side  of  face,  right  half  of  tongue,  left  upper 

extremity,  and  right  lower  extremity,  hemi-hypertrophy  (?),  Child.  7- 

,  injuries  of  the  rectum  resulting  from  the  war,  Proct.  26 

Mummery,  Stanley. — Discussion  on  war  injuries  of  jaw  and  face,  Odont.  103 

Munk,  localization  of  visual  function,  quoted,  Opbth.  58 

Mural  implantations  in  capillary  tubes,  R.S.M.  Lect.  3,  1 

Murmurs  in  irritable  heart  of  soldiers,  Therap.  28 

Murphy,  Sir  Shirley. — Discussion  on  analysis  of  Gl  re  statistics,  Epid.  32 

Muscle,  voluntary  power  in,  return  of,  with  retrogression  of  condenser  reactions,  Sur 

Muscle-reactions,  testing  by  condenser-apparatus  to  determine  improvement  or  reverse,  Sui 

Muscle-testing  by  condenser  apparatus,  purpose  of,  Surg.  20 

by  continuous  current,  Surg.  8 

by  improved  condenser  method,  corresponding  healthy  muscle  on  opposite  side  u- 

control,  Surg.  16,  17 

Muscles,  abnormal,  discovery  by  condenser  reactions,  Surg.  14,  15 

,  relaxation  of,  how  promoted,  Surg.  19 

acting  on  spiracle  and  on  jaw,  respective  sources  of  development,  <  >phth.  1 

,  affected,  re-education  of,  Bain.  54 

,  by  physico-therapeutic  methods.  Bah 

,  application  of  electrodes  to,  in  electro-diagnosis,  Surg.  6 

,  contraction  of,  briskness  varies  according  to  different  regi  r.  24 

,  influenced  by  dryness  of  skin,  Electr.  35 

by  warmth,  Electr.  24,  25,  35 

,  produced  by  alteration  of  potential  in  current,  Surg.  1 

,  electrical  testing  of,  sources  of  error  and  inaccuracy  iu,  Electr 

,  suggested  method  for,  Electr.  30 

,  excitability,  polar  changes  in,  not  constant,  Electr.  31 

,  healthy,  should  not  be  caused  to  contract  under  electrical  treatment,  Bui 

,  isolated,  paralysis  of,  relation  to  zona.  Derm.  19 

,  laryngeal,  atrophy  of,  in  case  of  laryngeal  crises,  with  abducl  •  100 

,  oculo-facial  group,  innervation.  Neur.  23 

of  abdominal  wall,  effect  of  stimulation  of  -planchuic  nerves  on. 
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Muscles  of  abdominal  wall,  paralysis  after  trench  burial,  recovery  from   after  re-education 

of  muscles,  Surg.  41,  45 

,  remedial  exercises,  Surg.  53 

,  supporting  viscera  in  standing  position,  Electr.  3 

,  overstretched,  rest  in  relaxation  splint,  Surg.  7 

,  paralysed,  treatment  by  sinusoidal  alternating  current,  Surg.  21 

,  reaction  of,  mode  of  registration,  Surg.  6 

,  nature  cannot  be  indicated  by  testing  with  galvanic  or  faradic  currents,  Electr.  25 

testing  of,  by  condenser  discharges,  Electr.  26,  27,  31,  37 

,  prognosis  of  nerve-injury  in,  Electr.  32,  33 

by  galvanic  current,  as  indication  of  condition  of  motor  nerves,  Electr.  28 

- — ,  criticism  of  (E.  P.  Curnberbatcb),  Electr.  23 

,  diagnosis  of  nerve-injury  in.  Electr.  34 

,  electrodes  in,  method  of  application,  Electr.  32,  35 

— — ,  in  cases  of  bullet  and  shrapnel  wounds,  Electr.  28,  29 

of  facial  paralysis.  Electr.  26 

of  footdrop,  Electr.  26 

of  fracture  of  elbow,  Electr.  26 

of  hallux-drop,  Electr.  25 

,  in  Indian  soldiers,  Electr.  34 

— ,  interpretation  of  results  (E.  P.  Cumberbatch),  Electr.  23-38 

,  method  of  keeping  records.  Electr.  35 

,  see  also  Reaction  of  degeneration 

,  re-education  of,  in  treatment  of  functional  paralysis,  Surg.  41,  45 

responding  feebly  to  faradism,  Surg.  2 

supplied  by  musculo-spiral  nerve,  testing  in  case  of  paralysis  of  nerve,  results,   Surg. 

18,  19 

with  lowered  excitability,  capacity  of  condensers  required  for,  Electr.  28 

Muscular  atropby,  cases  of  (P.  E.  Batten),  Neur.  62 
Musculature,  intestinal,  rhythmical  beat  of,  Electr.  2 

,  special  observations  attaching  to,  Electr.  2 

Musculo-spiral  nerve  injuries  common  during  war,  Surg.  11 

respond  well  to  electro-diagnosis,  Surg.  11 

,  paralysis  of,  testing  state  of  muscles  supplied  by  nerve,  results,  Surg.  18,  19 

Musical  memory,  recovery  after  shell  shock,  Psych,  and  Neur.  viii,  ix,  xxvi,  xxxvi,  xliii 
Mutism,  hysterical,  anaesthesia  of  pharynx  in,  Psych,  and  Neur.  xviii 

,  and  aphonia,  relationship  between,  Psych,  and  Neur.  xix 

,  deafness  or  blindness  or  both  associated  with,  Psych,  and  Neur.  xviii 

,  disorder  of  nervous  centres  concerned  in,  Psych,  and  Neur.  xix 

,  following  burial  after  shell  explosion,  Psych,  and  Neur.  xx 

,  kept  up  by  anxiety  neurosis,  Psych,  and  Neur.  xx 

,  pathogenesis  of,  Psych,  and  Neur.  xviii 

,  peculiarities  of,  Psych,  and  Neur.  xvii 

,  power  of  writing  co-existent  with,  Psych,  and  Neur.  xx 

,  result  of  X-ray  examination  in,  Psych,  and  Neur.  xix 

,  sudden  recovery  of  speech  in,  Psych,  and  Neur.  xx 

,  treatment,  method  of,  Psych,  and  Neur.  xxxvii 

,  protracted,  Psych,  and  Neur.  xxxi 

Mutton-bone,  piece  of,  removed  from  bronchi  by  upper  bronchoscopy,  Laryng.  SO 
Myasthenia  gravis  and  epileptiform  attacks  observed  over  period  of  eleven  years  (E.  G.  Fearn- 

sides),  Neur.  47 
Mycosis  fungoides,  case  of  (J.  J.  Pringle),  Derm.  147 

,  blood-count  in,  Derm.  148 

,  clinical  description,  Derm.  147,  148 

,  "  parapsoriasis-en-plaques  "  in,  Derm.  148,  149 
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Mycosis  fungoides,  case  of,  treatment  proposed,  Derm.  150 

,  Wassermann  reaction  in,  Derm.  148-150 

Mydriasis,  unilateral,  in  relation  to  zona,  Derm.  19 

Myelitis,  degenerative,  following  administration  of  salvarsarj,  Derm.  127 

,  treated  by  three  intramuscular  injections  of  intramine,  alternated  by  three  intra- 
venous injections  of  aluvine,  case,  Derm.  126 

,  treatment  with  intramine,  Derm.  126 

Myenteric  (Auerbach's)  plexus,  aggregations  of,  sites  of  in  stomach  and  intestine,  Bain,  j 

,  hypertrophy  or  overgrowth  of,  in  megacolon,  Elect r.  11 

Myers,  A.,  irritable  heart  of  soldiers,  quoted,  Therap.  38 

Myocarditis,  severe,  cause  of  death  in  diphtheria,  with  transient  hemiplegia,  Child.  59 

Myopia,  account  of,  given  by  Laurentius,  Hist.  136 

,  high,  complications  of,  Ophth.  16,  18,  19 

,  treatment,  operative,  by  curette  evacuation  of  lens,  risks  of,  Ophth.  22,  23 

,  by  needling  of  lens  capsule,  degree  of  myopia  suitable,  Ophth.  15 

— ,  late  results,  Ophth.  15-21,  22,  23 

,  selection  of  cases  for,  Ophth.  15,  16,  21,  23,  2} 

,  effect  on  growth  of  long  axis  of  eyeball,  Ophth.  20,  21 

,  followed  by  detachment  of  retina,  Ophth.  19,  24 

by  keratitis  punctata  and  choroiditis,  ( tphth.  24 

Myositis  (?)  case  of  (A.  S.  Blundell  Bankart),  Child.  6 
Myths,  evolution  of,  Psych.  6,  19 
Myxcedema  accompanying  cataract,  Ophth.  56 

■ and  sclerodermia  associated  with  Graves's  disease,  conspicuously  benefiting  by  implanta- 
tion of  human  thyroid  into  bone-marrow  (E.  G.  Graham  Little).  Derm.  69 

,  possible  cause  of,  Neur.  19 

,  sclerodermia  in  case  of,  under  thyroid  treatment  (J.  H.  Sequeira),  Derm.  41 


Nails,  iron,  in  vermiform  appendix,  museum  specimen,  Path.  65 

Nailsworth,  death-rates  of,  Epid.  10 

Nantes,  electrical  research  laboratory  at,  Electr.  39 

Napoleon  Buonaparte,  subject  of  hypopituitarism  in  Liter  life,  Neur.  54 

Napoleonic  fades  in  case  of  hypopituitarism,  Neur.  51,  52 

Nares,  see  Nostrils 

Narratives,  errorless,  percentage  obtained  by  interrogatory  method,  Psych.  3 

Nasal  stenosis,  plastic  operation  for  (W.  Stuart-Low),  Laryng.  71 

Naso-antral  polypus,  large  (Sir  W.  Milligan),  Laryng.  82 

Nasopharynx  and  cervical  glands,  sarcoma  of,  result  of  treatment  (N.  Patterson),  Laryng.  61 

,  angeio-fibroma  of,  epistaxis  in,  Laryng.  28 

,  histology  of  ;  important  bearing  of,  on  operative  procedures  (I.  Moore),  1. . 

,  investing  membrane,  Laryng.  28 

,  removal,  haemorrhage  during,  control  of,  Laryng.  31 

,  methods  of,  Laryng.  30-34 

of  approach  to  for,  Laryng.  30,  32,  33 

,  by  snare,  Laryng.  33 

,  splitting  soft  palate  in.  Lar 

,  tying  external  carotid  artery  before,  Laryng.  •"•:. 

,  vascular  supply,  Laryng.  28 

,  endothelioma  of,  accompanied  by  deafness,  Otol.  36  ;  treatment  by  radium,  Otol.  36 

,  fibroma  of  (F.  A.  Rose),  Laryng.  71 

,  method  of  approach  for  removal,  Laryng.  ~- 

Nauheim  treatment  in  cardio-vascular  atony,  Therai 
Naunyn,  treatment  of  diabetes  by  fastiDg,  quoted.  Therap.  67 
Navy,  see  Royal  Navy 
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Neck,  abscess  in.  following  foreign  body  (fish-bone)  in  oesophagus  (N.  Patterson),  Laryng.  60 

,  and  face,  bullet  wounds  of .  case  (W.  Stuart-Lowi,  Laryng.  18 

,  bullet  wound  of,  case.  Laryng.  19 

.  causing  paralysis  of  left  vocal  cord  (D.  McKenzie),  Laryng.  20 

,  carcinoma  of  superior  maxilla  with  secondary  glands  in  ;  operation,  no  recurrence  after 

two  years  (W.  M.  Mollison),  Laryng.  49 

.  face  and  cheeks,  granuloma  annulare  affecting,  Derm.  32 

,  mass  of  glands  in,  sarcoma  of  tonsil  (?),  removal  of  tonsil  (\V.  M.  Mollison)  Laryng.  50 

Necrosis  of  skin  from  handling  "  composition  "  (an  explosive)  (J.  M.  H.  MacLeod),  Derm.  82 
Needle,  wire-fed,  tubular,  for  use  iu  closing  vesico-vaginal  fistula?  (H.  H.  Spencer),  Obst.  20 

holder  for  vaginal  hysterectomy  and  deep  pelvic  work  (H.  R.  Spencer),  Obst.  20 

Neolithic  and  modern  men,  condition  of  teeth  in,  compared,  Child.  86,  87 

child,  state  of  deciduous  molars  in,  Odont.  59 

men,  Coldrum  collection  of,  Child.  86,  87 

Neo-salvarsan,  destruction  of  streptococcus  in  serum  by,  R.S.M.  Lect.  36 

in  paroxysmal  hemoglobinuria,  Child.  65 

,  treatment  by,  of  juvenile  general  paralysis,  Child.  77 

Nephritis,  acute,  in  children,  variability,  Child.  62 

,  rarity  in  campaigns,  Med.  and  Therap.  ii 

,  without  oedema,  recovery  (C.  O.  Hawthorne),  Child.  61 

,  diastase  activity  values  in  urine  in,  Med.  and  Therap.  xx 

,  in  American  Civil  War,  Med.  and  Therap.  ii,  xii,  xiv,  xxxi,  xxxv 

,  in  Northern  armies,  cases,  Med.  and  Therap.  iv 

,  curve  showing  incidence  per  1,000  troops  among  Northern  armies- 

(1861-63),  Med.  and  Therap.  iii 

,  latent,  in  children,  without  albuminuria,  Child.  41 

,  scarlatinal,  Child,  40,  41 

,  and  trench  nephritis,  urine  in,  characters  compared,  Med.  and  Therap.  xxiv,  xxv 

,  characters,  table  showing  synopsis,  Med.  and  Therap.  xxiv,  xxv 

-,  urine  from  cases  of,  toxicity,  Med.  and  Therap.  xxix 

(trench),  abdominal  pain  in,  Med.  and  Therap.  xxxvii 

,  acute  cases  becoming  chronic,  Med.  and  Therap.  xvi,  xvii 

.  grafted  on  old  kidney  disease,  Med.  and  Therap.  xv,  xvi 

.  inflammatory  changes  in  kidneys  in,  possible  origin,  Med.  and  Therap.  xxvi 

,  nature  of,  Med.  and  Therap.  ii,  xii,  xiv 

■ ,  aetiology,  Med.  and  Therap.  iv 

■ ,  factors  discredited,  Med.  and  Therap.  iv,  v 

,  after-histories  of  cases,  Med.  and  Therap.  xxxix 

,  albuminuria  in,  Med.  and  Therap.  xi,  xiv,  xv 

and  scarlatinal  nephritis,  characters,  synopsis  of,  Med.  and  Therap.  xxiv.  xxv 

,  urine  in,  characters  compared,  Med.  and  Therap.  xxiv,  xxv 

,  anasarca  in,  rare.  Med.  and  Therap.  xiv 

,  animal  experiments,  Med.  and  Therap.  xiii 

,  material  for,  Med.  and  Therap.  xxviii 

,  results,  table  showing,  Med.  and  Therap.  xxxii,  xxxiii 

,  blood  in,  nitrogen  in,  retention  of,  Med.  and  Therap.  xxii,  xxiii 

,  blood-cultures  in,  Med.  and  Therap.  vii 

,  bronchitis  in,  Med.  and  Therap.  xxxvii 

,  cerebrospinal  fluid  in,  retention  of  nitrogen  in,  Med.  and  Therap.  xxii,  xxiii 

,  chronic,  retinitis  in,  Med.  and  Therap.  xi 

,  convulsions  in,  Med.  and  Therap.  xxxvii 

,  course  of,  Med.  and  Therap.  xi 

,  cultures  from  urine  in,  Med.  and  Therap.  vii 

,  damage  to  secreting  tubules  of  kidneys  in,  Med.  and  Therap.  xxi 

,  death  from  pleuro-pneumonia  during,  Med.  and  Therap.  xv,  xvi 
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Nephritis  (trench),  diarrhoea  in,  Med.  and  Therap.  ix 

,  diastase  activity  values  in,  low,  Med.  and  Therap.  xx,  xxxiv 

.discussion  on  (R.  G.  Abercronihie),  Med.  and  Therap.   xxxvi ;    (K.  \\\   Andr 

Med.  and  Therap.  xvii  ;    (W.  Langdon   Brown),  Med.  and  Therap.   i,  xxxix  ;    (li.   I.. 

Mackenzie  Wallis),  Med.  and  Therap.  xix  ;    (Sir  William  Osier;,  Med.  and  Therap.  xiv 

,  distribution  of  cases  to  be  noted  by  means  of  spot-maps,  Med.  and  Therap.  \iii 

,  dyspnoea  in,  Med.  and  Therap.  ix,  xii.  xiv.  xxx,  xxxvi,  xxxvii 

,  fever  in,  Med.  and  Therap.  xxxvii 

,  fits  in,  Med.  and  Therap.  x 

,  hematuria  in,  Med.  and  Therap.  x,  xxx 

,  hsemorrhagic,  contra-indication  to  return  to  active  service,  Med.  and  Therap.  xi 

.  headache  in,  Med.  and  Therap.  xxx 

,  herpes  in,  Med.  and  Therap.  xxxvii 

,  histology  of,  Med.  and  Therap.  xvii 

,  infectivity  of,  Med.  and  Therap.  xxxix 

,  inflammation  of  urinary  tract  in,  Med.  xxxviii 

.  large  white  kidney  in,  Med.  and  Therap.  xv 

,  mixed  forms,  Med.  and  Therap.  xvii 

,  morbid  anatomy,  Med.  and  Therap.  vii 

,  oedema  in,  Med.  and  Therap.  ix,  xi,  xiv,  xvii 

,  parotitis  in,  Med.  and  Therap.  xxxvii 

,  pathology,  Med.  and  Therap.  vii 

-,  post-mortem  examinations  in,  Med.  and  Therap.  xv.  xvii 

,  prognosis,  Med.  and  Therap.  xi,  xv.  xvi.  xxxviii 

,  aids  to,  Med.  and  Therap.  xi,  xiii,  xx,  xxiii 

,  question  of  infection  by  ultra-microscopic  niter-passer,  Med.  and  Therap.  viii,  xi i 

,  rarity  among  officers,  Med.  and  Therap.  vi,  xxxix 

,  relapse  and  remission  in,  Med.  and  Therap.  xxxiv,  xxxix 

■ ,  serum  from  cases  of,  toxicity  extreme,  Med.  and  Therap.  x.xviii,  xxix 

,  signs  and  symptoms,  Med.  and  Therap.  i\ 

,  simulation  by  malingering,  Med.  and  Therap.  vi 

,  subacute,  fatal  cases,  Med.  and  Therap.  xvii 

,  temperature  in,  Med.  and  Therap.  x 

,  throat  cultures  in,  Med.  and  Therap.  viii 

,  tonsillitis  in,  rare,  Med.  and  Therap.  xxxvii 

,  treatment,  Med.  and  Therap.  xii 

,  dietetic,  Med.  and  Therap.  xii 

,  typhoid  inoculation  and,  Med.  and  Therap.  xxxi,  xxxv 

,  urajmia  in,  Med.  and  Therap.  ix,  xvi 

,  urea  content  of   blood  varies   with    severity    and  duration  of    disease,    Med.    and 

Therap.  xxiii 

,  urine  from  cases  of,  brown  pigmeutation,  Med.  and  Therap.  xxviii 

—  condition  of,  Med.  and  Therap.  x,  xi 

-,  microscopical  examination,  Med.  and  Therap.  xxi,  xxii,  xxx,  xxx\iii 

,  proteins  present,  nature  of,  Med.  and  Therap.  xxi 

,  toxicity  extreme,  Med.  and  Therap.  xxviii,  xxix 

,  Wassermann  reaction  in,  Med.  and  Therap.  viii,  xii 

,  see  also  Nephritis,  acute 

■  without  albuminuria  (J.  Porter  Parkinson),  Child.  39 

Nerve,  facial,  irritability  of,  in  tetany,  Neur.  72 

,  jamming  by  cicatricial  tissue  in  tube,  Otol.   1 1 

,  paralysis,  otogenic,  cases  illustrating  (I>.  MoKenzie),  Otol.  37-42 

,  variation  in  course  of,  Otol.  41 

,  median,  injury  to  ;  causalgia  ;  alcohol  injections  (Lewis  K.  Neur.  01 

,  optic,  atrophy  of,  greater  frequency  among  male-,  Near.  »'. 
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Nerve,  optic,  atrophy  of,  two  kinds  observed  by  Hughlings  Jackson,  Neur.  3 

t  without  preceding  optic  neuritis  in  Lorain  type  of  dyspituitarism,  Child.  14 

1  diseases  of,  all  comprehended  under  gutta  serena,  by  Laurentius,  Hist.  136 

,  views  of  Laurentius  upon,  Hist.  127 

,  response  in,  after  injury,  kind  of  condenser  required  to  elicit,  Electr.  38 

,   sympathetic,   paralysis   of   (birth   injury),   with   hetrachroma   iridis   (M.   S.    Mayou), 

Neur.  43 
Nerve-centres  affected  by  shell  shock,  Psych,  and  Neur.  iii 

concerned  in  hysterical  mutism,  Psych,  and  Neur.  xix 

,  connexion  of  exophthalmic  goitre  with,  Neur.  20 

,  effect  of  douches  without  pressure  on,  Bain.  30 

,  highest,  functional  relation  of  skin  with,  Bain.  30 

Nerve-deafness,  type  of  otosclerosis  associated  with,  Obst.  46 

Nerve-fibres,  vagal  and  splanchnic,  contact  with  three  points  in  alimentary  tract,  Electr.  7,  8 

Nerve-injuries,  condenser-reactions  as  indication  of,  Surg.  9-11 

,  time  required  for,  Surg.  9,  10 

,  diagnosis  by  reaction-testing  of  muscles,  Electr.  34 

,  prognosis  as  determined  by  reaction  testing  of  muscles  by  condensers,  Electr.  32,  33  ; 

Surg.  11 

received  during  war,  delay  in  submitting  for  electrical  examination,  Surg.  10 

,  electrical  examination  of  (E.  P.  Cumberbatch),  Electr.  23 

,  sensory  tests,  causes  of  failure,  Surg.  17 

■ ,  materials  to  be  employed  in,  Surg.  17 

,  treatment  by  condenser-apparatus,  Surg.  11,  12 

by  constant  current,  Surg.  20 

Nerve-injury,  length  of  condenser  discharges  as  indication  of,  Surg.  8 

,  question  of  resection  in,  Electr.  37,  38 

Nerve-lesions,  use  of  condensers  in  diagnosis,  prognosis,  and  treatment  of  (Francis  Hernaman- 

Johnson),  Surg.  1 
Nerve-shock  in  irritable  heart  of  soldiers,  Therap.  42 

Nerve-stimulation,  resulting  from  imperfect  contact  of  forceps  with  foreign  body,  Electr.  82 
Nerve-supply  of  ocular  muscles,  Neur.  23 

Nerve-symptoms  of  exophthalmic  goitre  in  soldiers,  Therap.  53 
Nerve-testing,  electrical,  above  and  below  seat  of  injury,  Electr.  37,  38 

by  faradic  current,  Electr.  36 

,  condenser  system  of,  Surg.  3 

Nerve  trunk,  testing  by  condenser  discharges,  Electr.  28 

above  and  below  site  of  injury,  Electr.  30 

Nerves,  operations  on.  condenser  reactions  as  indication  for,  Surg.  10,  11,  21 

,  pelvic  autonomic,  destruction  of,  in  gunshot  wound  of  lumbar  spine  (E.  G.  Fearnsides), 

Neur.  32 

,  reaction  testing  of,  in  cases  of  bullet  and  shrapnel  wounds,  Electr.  28,  29 

,  slight  lesions  of,  reaction  of  degeneration  present  in  muscles  with,  Electr.  25 

,  splanchnic,  stimulation  of,  effect  on  musculature  of  abdomiual  wall,  Electr.  3 

Nervous   system,    anatomico-pathological   examination    of,    from    specimens   from   case    of 

laryngeal  crises  with  abductor  paralysis  (F.  Sano),  Laryng.  96 

,  diseases  of,  association  of  ophthalmoscopic  changes  with,  Neur.  3 

,    bearing   of   ophthalmological   observations    of    Hughlings    Jackson   upon 

(J.  Taylor),  Neur.  1-28 

,  importance  of  knowledge  of  ophthalmology  in  investigation  of,  Neur.  21 

,  healthy,  syphilitic  amentia  not  generally  present  in  subjects  of,  Psych.  49 

,  syphilitic  diseases  of,  ill-effects  of  salvarsan  and  substitutes  on,  Derm.  169,  173 

Nettleship,  E.,  F.R.S.,  case  of  word-blindness,  quoted,  Child.  11 

Neubauer,  proportion  of  oxybutyric  acid  to  diacetic  acid  in  diabetes,  quoted,  Therap.  91 

Neumann's  sheaths,  function  of,  Odont.  10 
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Neumann's  sheaths  shown  in  stained  human  dentine,  Odont.  10,  11 

Neuralgia,  intractable,  cure  after  removal  of  inspissated  wax  in  right  ear,  Derm.  16 

Neurasthenia,  traumatic,  preceding  Bhell-shock,  Psych,  and  Neur.  xxxix 

,  prior  to  enlistment,  with  emotional  shock,  case.  Psych,  and  Neur.  xii 

Neuritis,  case  of  (J.  Taylor),  Neur.  29 

,  in  diabetes,  Therap.  69,  71 

,  optic,  and  ptosis  on  left  side  in  case  of  hypopituitarism,  dystrophia  adiposogenitalis, 

polyuria  and  polydipsia  (E.  G.  Fearnsides),  Neur.  50 

cerebral  tumour  probable  cause  of,  Child.  69 

,  two  cases  (Edmund  Cautley),  Child.  69 

,  conditions  under  which  absent,  Neur.  15 

,  diagnostic  and  non-diagnostic  value  of,  Neur.  15 

,  diagnosis  by  ophthalmoscopic  examination,  Neur.  16 

,  double,  cases  of  (C.  O.  Hawthorne),  Child.  30,  70 

,  diagnosis  of  intracranial  tumour  in,  Child.  30,  31 

,  ophthalmoscopic  examination  in,  Child.  30 

,  treatment  by  decompression  operation,  Child.  31 

(?)  due  to  X-rays,  case  (E.  Cautley  and  N.  Bishop  Harman),  Child.  3 

,  report  of  ophthalmological  examination,  Child.  4 

,  good  vision  co-existent  with,  Neur.  12-15 

,  how  resulting,  Neur.  21,  22 

,  in  intracranial  disease,  Neur.  8,  14 

,  in  poliomyelitis,  Child.  18 

t  mode  of  production,  various  hypotheses  as  to,  Neur.  16 

t  not  preceding  optic  atrophy  in  Lorain  type  of  dyspituitarism,  Child.  14 

,  not  resulting  in  blindness,  Neur.  9 

,  stages  of,  described  by  Hughlings  Jackson,  Neur.  8 

,  symptoms,  localizing  and  non-localizing,  Neur.  15 

,  treatment  at  early  stages  advocated,  Neur.  16 

by  decompression,  Child.  71,  72 

,  uni-ocular,  investigation  of,  Neur.  21 

with  intracranial  tumour,  Neur.  13 

,  without  intracranial  tumour,  Neur.  9 

,  obvious  defect  of  sight,  Neur.  7 

,  traumatic,  pain  of,  relieved  by  diathermy  current,  Surg.  1 17 

Neuro-labyrinthitis  spreading  from  meninges,  as  cause  of  late  syphilitic  deafness,  Otol.  65 

"  Neurological  Fragments  "  of  Dr.  Hughlings  Jackson,  Neur.  2 

,  ophthalmological  observations  in,   Neur.  22-26 

Neurologists    and   ophthalmic    surgeons,   co-operation    between,   advocated    by   Hughlings 
TfLclcson    "*^Giir.   IT 

Neuromuscular  mechanism  of  colon,  physiological  change  in,  point  at  which  shown,  Electr  - 

sections  in  alimentary  tract,  Electr.  4-6 

t  bow  separated  from  one  another,  Electr.  t 

Neuropathic  diathesis  in  possible  cases  of  syphilitic  amentia,  Psych.  14,  U\ 

predisposition,  shell  shock  in  individuals  with,  Psych,  v 

tendencies  in  histories  of  shell  shock.  Psych,  and  Neur.  xxxix 

Neuroses,  functional,  in  shell  shock  without  visible  signs  of  injury,  Psych,  and  Neur.  ...  in 

,  s\  mptoms  1' — evere  and  prolonged  in  those  fighting 

at  front  for  long  periods,  Psych,  and  Neur.  ii,  iii 

Newent,  rural  district  of,  death-rates  of,  Epid.  7 

Newsholme,  A.,  C.B.— Discussion  on  treatment  of  dysentery,  B.S.M.  Li 

Newton's  third  law  as  to  action  and  reaction,  Path.  9,  1" 

Nicholas  deDacia,  1456,  "  Anaglyplmrun.  Florentis"  of  (]  '•  194 

Nigeria,  cases  of  trypanosomiasis  from,  with  eye-lesions,  I  Iphth.  4 

Nitrogen,    retention   of,    in    blood   and  cerebrospinal    lluid   in    trench   nephritis,    Med.    and 
Therap.  xxii. 
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Nodal  areas,  function  of,  Bain.  23 

,  interdependence  of,  Bain.  23 

centres,  in  alimentary  tract,  Electr.  6-8 

tissue  of  stomach,  position,  Elect.  6 

zone,  disturbance  of  rhythm  of  contraction  in  one  affects  rhythm  in  others,  Bain.  23 

Noire  pastille,  B  tint  on,  various  combinations  of  apparatus  used  and  time  to  produce,  in 

working  with  Coolidge  tube,  Elect.  116 
Non-metals,  action  on  bacteria,  Demi.  136 

,  formation  of  active  oxygen  by,  Derm.  120 

t  increased  production  of  active  hydrogen  by,  Derm.  113 

von  Noorden,  treatment  of  diabetes  by  fasting,  Therap.  67 
Noethcroft,  G. — Discussion  on  war  injuries  of  jaw  and  face,  Odont.  105 
Norwich  Crag,  influence  of,  upon  prevalence  of  phthisis,  Bain.  13-15,  18,  20 
Nose  and  cheek,  shrapnel  wound  of  (L.  H.  Pegler),  Laryng.  21 

and  face,  rodent  ulcer  of,  results  obtained  by  use  of  Simpson  light  in  case  of,  Laryng.  23 

t  diseases  of,  routine  examination  of  post- nasal  space  and  posterior  nares  in,  Otol.  37 

f  external,  enlargement  of,  in  child  (G.  William  Hill),  Laryng,  56 

,  fistula  of,  congenital  case  (H.  Tod),  Laryng.  9 

(  polvpi  of,  with  asthma,  results  obtained  by  use  of  Simpson  light  in  case  of,  Laryng.  23 

,  removal  of  naso-pharyngeal  angeiofibroma  through,  Laryng.  30 

,  traumatic  injury  to  (Coubro  Potter),  Laryng.  92 

,  see  also  Xasal  stenosis 

Nostrils,  anterior,  lupus  of,  results  obtained  by  Simpson  light  in  case  of,  Laryng.  23 

(  posterior,  routine  examination  in  diseases  of  ear,  nose  and  throat,  Otol.  37 

Nottee,  J.  Lane,  Colonel. — Discussion  on  analysis  of  Gloucestershire  statistics,  Epid.  32 
Novarsenobenzol  (Billon),   result  of  arsenical  intoxication  ten  months  after   one  injection 

(H.  Spence),  Derm.  6 
Novelist,  psychology  of,  example  quoted  (footnote),  Psych  11 

Noxious  fumes,  as  factor  in  shell  shock  without  visible  signs  of  injury,  Psych,  and  Neur.  iv 
Ntjhh,  S.  P. — Discussion  on  psychology  of  rumour,  Psych.  24 
Nursing  after  war  injuries  to  jaw  and  face,  Odont.  86 

,  British,  excellence  of,  Electr.  40 

Nvctalopia,  account  of,  given  by  Laurentius,  Hist.  136 

,  present-day  meaning  opposite  of  original,  Hist.  137 

Nystagmus  (compression),  in  congenital  syphilitic  disease  of  ear,  Otol.  73 

,  how  formerly  described  and  accounted  for,  Hist.  135,  136 

,  study  of,  conditions  explained  by,  Neur.  22 


Oat-hair  concretions,  intestinal,  museum  specimens,  Path.  70 

,  vegetable  hairs  in,  Path.  70 

Obesity,  ileal  stasis  and  hypoacidity,  mild  glycosuria  in,  case,  Therap.  77 
Objects,  size  of,  altered  in  paralysis  of  ocular  muscles,  Neur.  11 

,  estimation  dependent  on  activity  of  motor  centre,  Neur.  11 

Oblique  muscle,  superior,  paralysis  of,  symptom  of,  Neur.  21 

Obsessions,  following  shell  shock,  Psych,  and  Neur.  vi 

Obstetrics,    science   and   practice   of,    communications   from   general    practitioners    needed, 

Obst.  33,  34 
Occupations,  congenial,  alleviate  condition  of  irritable  heart  of  soldiers,  Therap.  39 

.  influence  of,  on  prevalence  of  phthisis,  Bain.  7,  9 

Oculist  of  sixteenth  century  (Andreas  Laurentius)  (Percy  Dunn),  Hist.  120-142 
OZdema,  absence  of,  in  acute  nephritis  ;  recovery  (C.  O.  Hawthorne),  Child.  61 

and  dyspnoea  in  trench  nephritis,  onset  simultaneous,  Med.  and  Therap.  ix 

in  trench  nephritis,  Med.  and  Therap.  ix,  xi,  xiv,  xvii 

,  malignant,  bacillus  of,  see  Vibrion  septiqite 
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CEdema  of  legs,  on  Gallipoli  Peninsula,  R.S.M.  Lout.  117 

of  macula  in  retinitis  pigmentosa  (atypical),  case  (J.  F.  Carruthers),  Ophth.  103 

.    passive,   and    thickening   of    uvula,    epiglottis,    and    arytenoids    in    association    with 

plumbism   aud  pyorrhoea,  with  enlargement  of  glands  in    parotid   and  submaxillary 
regions  (W.  Jobson  Home),  Laryng.  11 

,  solid,  case  (C.  O.  Hawthorne),  Child.  32 

,  with  gas  production  in  mixed  form  of  gas  gangrene,  R.S.M.  Lect.  129 

Oertel's  stethoscope,  purpose  of,  Therap.  49 
(Esophagoscope,  in  removal  of  foreign  bodies.  Laryng.  43 

,  removal  of  halfpenny  impacted  in  oesophagus  by,  Laryng.  40 

CEsophagoscopic  tubes,  Chevalier  Jackson's,  Killian's  and  v.  Brunings',  diameters  compared, 

Laryng.  43 
CEsophagoscopy  in  removal  of  foreign  bodies,  Laryng.  43 

(Esophagus,  bone  impacted  in,  removed  by  direct  method,  death  from  sepsis  (I).  R.  Paterson), 
Laryng.  41 

,  more  dangerous  as  foreigu  body  than  coins.  Laryng.  42 

-,  cancer  of,  set  up  by  hot  drinks,  Laryng.  88 

,  foreign  bodies  in,  methods  of  removal,  Laryng.  43,  44 

body  (fish-bone)  in,  followed  by  abscess  in  neck  (N.  Patterson),  Laryng.  60 

,    malignant    stricture    of,    benefit    of    Hill's    oro-cesophago-gastric    feeding    tube    in, 

Laryng.  17 

1   situated   5   in.    above   sternal  notch,  final  notes  on    case   of   (I.    Moore), 

Laryng.  17 

of  child,  halfpenny  impacted  in,  removal  by  oesophagoscope  (I.  Moore),  Laryng.  39.  40 

,  spasm  of,  long  continued  (Dan  McKenzie),  Laryng.  54 

,  in  subjects  addicted  to  morphia,  Laryng.  55 

,  radiogram  of,   in  case  of   carcinoma,  presenting   as  an    achalasia.  (W.    M.    Mollison), 

Laryng.  109 

,  tin  disk  removed  from,  by  direct  method  (D.  R.  Paterson),  Laryng.  41 

(Estrus,  or  heat,  identity  with  menstruation,  Hist.  62 
Ogston's  operation  in  treatment  of  frontal  sinus  empyema,  Laryng.  105 
Oil  paint,  ferric  oxide  used  for,  Path.  40 
Olive  oil  enemata  in  dysentery,  R.S.M.  Lect.  S6 

O'Mali.ey,  J.  P.— Discussion  on  case  of  chronic  suppuration  of  left  frontal,  ethmoidal  and 
maxillary  sinuses,  Laryng.  1 1 

,  discussion  on  case  of  fractured  skull,  Otol.  4 

of  tuberculous  (?),  septic  (?)  meningitis  following  chronic  suppurative  otitis 

media,  Otol.  33 
on  histological   preparation  of  labyrinths  and   tympana  of  soldier  suffering  from 

deafness  due  to  bullet  wound  of  vertex  of  skull,  Otol.  30 

on  tumour  of  palate,  Laryng.  5 

Ombredanne,  cases  of  gas  gangrene,  quoted.  R.S.M.  Lect.  119,  138 
Onychia,  diphtheritic,  Child.  55 

,  and  diphtheria,  transient  hemiplegia  in  (J.  D.  Rolleston),  Child.  53 

,  followed  by  paralysis,  Child.  55 

,  syphilitic  chancre  on  fingers,  mistaken  for,  Child.  55 

Oolite  of  Cotswold  Hills,  Bain.  38 

Opaque  meal  and  X-ray  examination,  in  confirmation  of  result  of  stimulation  of  skin  areas 

in  treatment  of  colic  stasis,  Bain.  32 

,  in  diagnosis  of  gastric  stasis  Bain.  -- 

Open  air,  life  in,  in  alleviation  of  irritabl.  oldiers,  Therap.  35,  36,  17 

treatment  in  rickets,  Child.  9G 

Operation  scar  (old),  papillomatous  growth-  in,  case  (J.  L.  Bum  h),  I  hud    M 

,  surgical,  dread  of,  during  menstruation,  Hisl 

Operations,  long,  preservation  of  heat  during,  important. 
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Operations,  short  and  slight,  precaution  against  loss  of   heat   in,  not  of  urgent   necessity. 

Anaesth.  2 
Operative  trauma,  otogenic  facial  paralysis  following,  rare,  Otol.  40 

,  paresis  following,  relatively  common,  Otol.  40 

Ophthalmic  hospitals,  advantages  of  study  at,  opinion  of  Hughlings  Jackson  on,  Neur.  4,  5 
surgeons   and   neurologists,    co-operation   between,    advocated   by  Hughlings   Jackson, 

Neur.  17 

and  physicians,  co-operation  advocated  by  Hugblings  Jackson,  Neur.  4,  5 

Ophthalmology,  how  physicians  and  surgeons  can  help,  Neur.  22 

,  knowledge  of,  important  in  investigation  of  diseases  of  nervous  system,  Neur.  21 

Ophthalmoplegia  externa  and   bilateral   ptosis  with  other   symptoms,   for  diagnosis   (F.   S. 

Palmer),  Neur.  77. 

,  cases  of,  observed  in  former  times,  Hist.  13G 

and  interna,  nature  of,  Neur.  19 

Ophthalmoscope,  association  with  Helmholtz,  Neur.  2 

,  examination  by,  importance  of,  Neur.  12 

in  diagnosis  of  albuminuric  retinitis,  Neur.  13 

of  optic  neuritis,  Neur.  16, 

—  of  retinal  embolism,  Neur.  13 

in  double  optic  neuritis,  Child.  30 

in  severe  cerebral  disease,  necessity  insisted  on  by  HughliDgs  Jackson,  Neur.  7 

,  loss  of  sight  attributed  to,  allusion  to.  by  Hughlings  Jackson,  Neur.  4 

,  value  of,  in  diagnosis  of  cerebral  disease,  Neur.  8,  13 

,  invention  of,  by  Babbage,  Neur.  2 

,  routine  use  of,  advocated  by  Hughlings  Jackson,  Neur.  28 

Ophthalmoscopic  appearances  in  Bright's  disease   simulated  by  those  occurring   in   intra- 
cranial tumour,  Neur.  13 

changes,  association  with  diseases  of  nervous  system,  Neur.  3 

Opium  associated  with  ipecacuanha  in  treatment  of  dysentery,  R.S.M.  Lect.  75,  7G 

in  acute  dysentery,  R.S.M.  Lect.  85 

Opsonic  power  of  serum  of  wounded,  data  furnished  by  measurements  of,  R.S.M.  Lect.  19 

Optic  commissure,  explanation  of,  given  by  Laurentius,  Hist.  127,  128 

radiations,   injured  by  penetrating  or  perforating  wounds  directly  involving  calcarine 

region,  Ophth.  89 

,  position  of,  in  respect  to  area  striata,  Ophth.  60.  61 

thalamus,  right,  and  regio  subthalamica,  lesion  of  (S.  A.  K.  Wilson),  Neur.  65 

Optochin,  destruction  of  streptococcus  in  serum  by,  R.S.M.  Lect.  36 
Oral  cavity,  wounds  of,  hygiene  of,  important,  Odont.  84 
Orang,  young,  deciduous  dentition  of,  radiagraph  of,  Odont.  4S,  49 
Orbicularis  palpebrarum  muscle,  how  composed,  Neur.  23 

Orbit,  left,  bullet  emerging  at,  after  entering  below  right  mastoid  (P.  Goldsmith),  Laryng.  1 
Orientation,  visual,  loss  of,  in  case  of  gunshot  wound,  involving  visual  centre,  Ophth.  97 
Organotherapy,  modern,  origin  of,  Hist.  56 

Ormond,  A.  W..  Captain  R.A.M.C. — Case  of  associated  jaw  and  lid  movement,  Ophth.  1 
— ,  case  of  Mikulicz's  disease  (shown  for  G.  H.  Pooley),  Ophth.  100 

,  discussion  on  a  fallacy  in  the  diagnosis  of  glioma  retinae,  Ophth.  14 

Oro  cesophago-gastric  feeding  tube,  Hill's,  benefits  of,  in  malignant  stricture  of  oesophagus, 

Laryng.  17 
Obton,  G.  Harbison.— Discussion  on  new  method  of  bullet  extraction,  Electr.  89 

,  discussion  on  the  Coolidge  tube,  Electr.  134,  141 

,  exhibition  by,  of  X-ray  localizing  director  in  use  in  radiographic  department  of  King 

George  Military  Hospital,  Electr.  54 
Osler.  Sir  W.,  Bt.,  F.R.S.— Communication  of  preliminary  report  by  Captain  P.  B.  Bowman, 

C.A.M.C,  on  ulcero-membranous  stomatitis  and  gingivitis  among  troops,  Med.  51 
,  discussion  on  paratyphoid  fever,  Med.  38 
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Osler,  Sir  W.,  Bt.,  F.R.S.— Discussion  on  trench  nephritis,  Med.  and  Therap.  xiv 

,  treatment  of  cerebrospinal  meningitis,  opening  of  discussion  on,  Therap.  1 

aud  McCrae,  T.,  "System  of  Medicine,"  rarity  of  malignant  growth  in  pericardium, 

quoted,  Child.  38 
Osmosis,  idea  of,  complicating  question  of  diffusion  and  infusion,  li.S.M.  Lect.  1 1 
Osmotic  growths  (tube)  formed  by  copper  sulphate  in  solution  of  silicate  of  sodium,  Odont. 

6,  7 

— ,  calcosphcrit.es  appearing  within.  Odont.  7,  B 

Osseous  tissues,  demineralization  of,  in  acidosis,  Child.  93.  94 
Osteogenesis  imperfecta  (H.  C.  Cameron),  Child.  43 

,  blue  sclerotics  in,  Child.  50 

,  bulge  and  displacement  of  ear  in,  Child.  45-47,  4'.) 

,  fractures  in,  Child.  49,  50 

,  peculiarities  of  long  bones  in,  Child.  46,  48-50 

,  shortening  of  limbs,  area  in  which  most  marked,  Child.  16 

,  skeleton  from  case  of  (H.  C.  Cameron),  Child.  4S 

.  skull  in,  typical  and  peculiar  formation,  Child.  41,  15 

,  underhung  jaw  in,  Child.  49 

Osteomyelitis,  chronic,  of  labyrinth  capsule  (paralabyrinthitis)  in  suppurative  otitis  media 

(J.  S.  Praser),  Otol.  75 

,  mastoid,  difficult  to  cure,  Otol.  19 

Otitis  vasculosa,  see  Otosclerosis 

Otitis  media  catarrhalis  followed  by  otogenic  facial  paralysis,  case,  <  >tol.  39 

.double  acute,  complicated  by  ulcerative  endocarditis;    death  (E.   I  >.    I>.    Davis), 

Otol.  85 

followed  by  paralabyrinthitis  as  cause  of  late  .syphilitic  deafness,  Otol.  6G 

■  iu  congenital  syphilitic  disease  of  ear,  Otol.  62 

in  syphilitic  children,  Otol.  63 

purulenta  followed  by  otogenic  facial  paralysis,  Otol.  39 

(  suppurative,  chronic,  latent  tuberculosis  of  lateral  sinus  secondary  to  ;  histological 

specimen  of  sinus  contents,  case  (Sydney  Scott),  Otol.  84 
,  followed  by  malignant  disease  of  middle  ear  :  extension  to  mastoid  cells  ; 

operation,  rapid  recurrence  ;  employment  of  radium  ;  temporary  relief  (Sir  \V.  Milligan), 

Otol.  34 
by  tuberculous  (?)  septic  (?)  meningitis;  operation  ;  repeated  Lumbar 

punctures;  prolonged  illness  ;  recovery  (Sir  W.  Milligan),  Otol.  32 
,  osteomyelitis  of  labyrinth  capsule  (paralabyrinthitis)  in  (J.  S.  Pra 

Otol.  75 

,  syphilitic,  as  cause  of  congenital  late  syphilitic  deafness,  Otol.  67 

Otogenic  facial  paralysis,  cases  illustrating  (I>.  McKenzie),  I  >tol.  37  12 

Otomycosis,  colony  and  microscopic  slide  of  Aspergillus fumigatus  (H.  L.  Whale),  Otol    I 

,  colour  of,  Otol.  2 

,  due  to  infection  with  aspergillus,  geographical  distribution,  Otol.  2 

Otosclerosis,  aetiology  discussed,  Otol.  81,  82 

,  changes  in  bone  in,  nature  of.  Otol.  16 

,  depending  upon  absorption  of  toxin.-,,  Otol.  49,  82 

.  hereditary  transmission,  tendency  to,  Otol.  11,  45 

of  labyrinth  capsule,  combined  with  chronic  middle-ear  suppuration  and  i  boles  teal  >ma  . 

Otol.  49-56 

,  origin  of,  Otol.  61 

,  pathology  of,  Otol.  43 

,  development  of  labyrinth  capsule  studied  in  relation  to,  Otol.  53-C0 

,  theories  as  to,  Otol.  44-46 

,  position  of  anterior  line  of  demarcation  in  cases  of,  Otol,  28 

,  pulmonary  tuberculosis  complicating,  Otol.  27 
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Otosclerosis,  sections  through  footpiece  of  stapes  from  case  of  (A.  A.  Gray).  Otol.  27 

,  svnonyms  of,  Otol.  43 

,  transparencies    of    microscopical   sections    through   the   temporal   bone   from   case   of 

(A.  A.  Gray),  Otol.  7 

. j  type  associated  with  nerve  deafness,  Otol.  46 

Ova.  terminal  spined  and  lateral  spined  of  bilharzia.  circumstances  under  which  respectively 

produced,  R.S.M.  Lect.  160,  164 
Ovary,  adenoma  of,  unilateral  solid  primary  (Henry  Briggs),  Obst.  73-84 

t  cancer  of,  unilateral  solid,  case,  Obst.  81 

,  solid  ruptured,  case  quoted,  Obst.  79 

)  colonies  of  Spiroclucta  pallida  in,  in  cases  of  infantilism,  Psych,  43 

(  cyst  of,  obstructing  labour,  three  cases  (W.  Salisbury),  Obst.  21 

Over-exertion  as  factor  in  irritable  heart  of  soldiers,  Therap.  42 

Owen,  Sir  R.,  function  of  fibrils  in  terebratula  and  crania,  quoted,  Odont.  18,  20 

.  microscopic  structure  of  enamel  of  elephant,  quoted,  Odont.  124 

Ox-eve  or  buphthaimos,  explanation  by  Laurentius,  Hist.  130 

Oxford  clay,  influence  of,  on  death-rate  from  phthisis.  Bain.  11.  12-15,  19 

Oxidase-reducase  system.  Derm.  107 

.  action  of  intramine  in,  Derm.  120 

1  common  to  lipoid-globulin  particles  of   syphilitic  phases   and  of   serum  of  host, 

Derm.  110 

,  temporary  derangement  through  action  of  syphilitic  spore,  Derm.  110 

Oxidation,  agents  of,  Derm.  115.  117,  126.  127 

,  phenomenon  of,  Derm.  108,  113,  115,  134,  137 

in  living  cell,  obscure,  Derm.  134 

,  processes,  short-circuiting  of.  Child.  92,  96 

Oxide,  ferric,  conversion  into  ferrous  sulphide  in  large  intestine,  how  effected,  Path.  42 

,  used  in  chemical  laboratory.  Path.  39,  40 

,  hydrated,  Path.  40,  41 

,  taken  from  adventitious  sac  round  perforated  appendix,  specimen  from  Hunterian 

collection  showing,  Path.  45 

,  used  for  oil  paint,  Path.  40 

Oxides,  ferric,  method  of  production,  Path.  39,  40 

Oxybutyric  acid  in  diabetes,  proportion  influenced  by  amount  of  acetonuria,  Therap.  91 

Oxygen,  active,  amount  of,  factor  regulating  adsorption,  Derm.  107 

■ .  and  destructive  power  of  molecule,  same  ratio  between.  Derm.  113 

,  avidity  of  methyl  green  for,  Derm.  132 

,  cells  in  acute  ulcers  rich  in,  Derm.  132 

■ — ,  formation,  how  effected,  Derm.  107 

by  hydrogen  peroxide,  Derm.  120 

by  metals  and  non-metals,  Derm.  120 

by  lipoid-globulin  molecules,  equation  showing,  Derm.  113 

,  mode  of,  in  body,  Derm.  54 

,  increase  in  host  of  syphilis,  essential  of  treatment,  Derm.  114 

in   lipoid-globulin   particles  in   serum   of   host   of   syphilitic   organism     how 

brought  about,  Derm.   Ill 

,  phenomenon  of  adsorption  dependent  on,  Derm.  112 

— ,  required  for  physical  action  of  adsorption,  Derm.  53 

,  affinity  of  mercaptan  protein  for,  Derm.  120,  121 

,  extra  active,  how  produced  in  serum  of  host  of  syphilis,  Derm.  113 

,  production  in  cells,  Derm.  136,  137 
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Pacemaker  of  stomach.  Elect  r.  6,  14 

Packe.  Edmund,  advocate  of  Joshua  Ward.  Hi>t.  112 

Pain,  abdominal,  in  paratyphoid  fever,  Med.  2 

in  trench  nephritis.  Med.  and  Therap.  xxxvii 

,  cardiac,  character  and  meaning  of,  in  heart  trouble  in  soldier-,  Tbera] 

caused  by  intramuscular  injection  of  intramine,  Derm.  119,  137,  166,  174.  177.  L80,  183, 

184 

in  chronic  heart  disease,  Therap.  81 

in  superficial  linear  keratitis,  Ophth.  40 

in  traumatic  neuritis  relieved  by  diathermy  current,  Surg.  G7 

referred  to  various  parts  of  abdominal  wall,  Bain.  25 

relieved  by  application  of  radium,  Otol.  35 

Pains  wick,  death-rates  of,  Epid.  10 

Pabeontological  record  of  diminution  of  pulp,  odont.  '57.  38 

Palate,  endothelioma  of.  supposed  origin.  Laryng.  5 

,  epithelioma  of.  rapidly  growing  (W.  Stuart-Low),  Laryng.  87,  113 

,  combined  with  syphilis,  Laryng 

,  hot  drink-  as  a  contributory  cause  of,  Laryng.  88 

,  treatment,  antisyphilitic,  Laryng 

by  diathermy,  recommended,  Laryng,  89 

.  Wassermann  reaction,  positive  in,  Laryng.  S9 

,  hard,  and  face,  lupus  of.  results  obtained  by  use  of  Simpson  light  in  :.  I. 

,  lupus  of.  case  (E.  D.  I>.  Davis),  Child.  80 

,  sarcoma  of,  melanotic,  treatment  bj  diathermy,  Laryng.  114 

,  soft,  and  larynx,  paralysis  of,  left  unilateral  (C.  A.  Parker),  Laryng.  38 

,  and  right  tonsil,  tumour  in  region  of  (J.  W.  Bond),  Laryng.  59 

,  splitting  of.  in  removal  of  nasopharyngeal  angeiofibroma,  Laryng.  32 

,  ulceration  of,  case  (E.  D.  D.  Davis),  Child.  79 

,  treatment  l>y  antisyphilitic  measures,  successful,  Child.  79 

,  tumour  of  (G.  Badgerow).  Laryng.  4.  5 

,  removal  by  enucleation,  Laryng.  5 

Palmer.  F.   S.  — Bilateral   ptosis  and  ophthalmoplegia  externa,  with   ether  symptoms,  for 

diagnosis.  Neur.  77 
Palpitation  in  chronic  heart  disease,  Therap.  31 

in  irritable  heart  of  soldiers,  Therap.  43 

Pancreas,  experimental  removal,  effect  on  sugar  in  urine,  Therap.  64 

,  functions  of,  alteration  of,  cause  of  diabetes  mellitus.  Therap.  G9 

Pancreatic  secretion,  sodium  bicarbonate  in.  rendering  intestinal  contents  alkaline.  Path,  -il 

Panoupoclos,  Georges  Th.— New  treatment  of  tuberculosis,  Electi 

Paper,  impenetrable  by  rays  of  Simpson  light,  Electr.  68,  71 

Papillary  growths,  bilateral,  of  Fallopian  tubes  (H.  R.  Andrews),  Obst.  61 

,  report  of  Pathology  Committee,  Obst.  63 

Papilloma  of  larvnx  in  child  treated  under  suspension  laryngoscopy  (D.  McKenzie),  Laryng.  53 
Papillomatosis,  chronic  diffuse,  of  left  foot  and  leg  (E.  G.  Graham  Little),  Derm.  93 
Papillomatous  growth,  malignant,  of  left   inferior  turbinate  and  ethmoidal  region  (H    I 

Laryng.  10 
. ,  report  on  (H.  Tumbull),  Laryng.  12 

growths  in  old  operation  scar  (J.  L.  Bunch),  Child.  28, 

Paracelsus,  advocacy  of  doctrine  of  ArchffiUS  bj  ,  Hist.  4,  5 

doctrines  of.  Hi-t.  2-4 

(  infallibility  of  Hippocrates.  Galen  and  Aristotle,  questioned  by,  Hist.  7 

t  influence  in  preparing  way  for  acceptance  ■•(  doctrines  of  Harve;  .  Hi 

,  inconsistent  ideas  a>  to  origin  of  disease,  Hist.   1 

t  portrait  of,  at  museum  at  St.  Gall,  Switzerland  (<  .  G.  Cumston),  Hist.  113 

,  reputed  inebriety  of,  Hist.  2 
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Paracelsus,  ridicule  of  humoral  pathology  by.  Hist.  3 

,  views  on  menstruation,  Hist.  50 

and  Van  Helmont  (C.  A.  Mercier),  Hist.  1 

,  qualities  in  common,  Hist.  1,  2 

in  which  divergent,  Hist.  1 

Paraffin,  liquid,  in  dysentery,  R.S.M.  Lect.  96,  97.  99 

,  non-purgative  in  dysentery,  R.S.M.  Lect.  87 

Parakeratosis  variegata,  cases  of,  course,  Derm.  142 

of    type    described   by    Juliusberg   as    "pityriasis    lichenoides   chronica"    (E.   G. 

Graham  Little),  Derm.  139 

.  clinical  history  and  symptoms,  Derm.  140 

,  histology,  Derm.  141 

I'aralabyrinthitis,  otitis  media  followed  by,  as  cause  of  late  syphilitic  deafness,  Otol.  00 

,  see  also  Labyrinth  capsule,  chronic  osteomyelitis  of 

Paralysis,  abductor,  associated  with  tabes.  Laryng.  98 

,  laryngeal  crises  with,  case  of,  atrophy  of  laryngeal  muscles  in,  Laryng.  100 

-» ,  specimens  from  (E.  D.  D.  Davis),  Laryng.  95 

— — ,  without,  Laryng.  99 

,  of  right  vocal  cord,  becoming  complete,  Laryng.  37 

,  reason  for  patients  refusing  tracheotomy,  Laryng.  100 

,  treatment  by  tracheotomy,  Laryng.  98,  99 

without  laryngeal  crises,  Laryng.  99 

,  amentia  with,  Psych.  56 

,  diphtheritic,  without  previous  faucial  affection,  Child.  58 

,  facial,  after  removal  of  labyrinth,  Neur.  82,  S3 

,  otogenic  (herpetic),  case,  Otol.  39 

cases  illustrating  (Dan  McKenzie),  Otol.  37-42 

following  concussion  ('?),  Otol.  38 

mastoid  operations,  Otol.  39,  41.  42 

operative  trauma,  rare,  Otol.  40 

purulent  meningitis,  Otol.  38 

from  otitis  media  catarrhalis,  case,  Otol.  39 

purulenta,  Otol.  39 

post-operative,  case,  Otol.  37 

reaction  testing  of  muscles  in,  Electr.  20 

following  diphtheritic  whitlow,  Child.  55 

,  functional,  treatment  by  re-education  of  muscles,  Surg.  41,  45 

,  general  juvenile,  case  (J.  Walter  Carr),  Child.  76 

,  treatment  by  neo-salvarsan,  Child.  77 

of  insane,  children  of  subjects  of,  Wasaermann  reaction  in,  Psych.  65 

developing  after  shell-shock,  Psych,  and  Neur.  vi. 

neuroblasts  infection  with  congenital  syphilis,  Psych.  43 

rarity  among  women,  Neur.  G 

,  muscular,  isolated,  relation  to  zona,  Derm.  19 

,  nearly  universal,  condition  following  epileptic  fit,  Neur.  20 

,  oculo-motor  accompanying  ophthalmic  herpes  zoster,  references  to,  Derm.  19 

of  arm  in  herpes  zoster  of  neck,  arm  and  thorax  (P.  Parkes  Weber),  Derm.  16 

of  large  intestine  and  rectum  in  gunshot  wound  of  lumbar  spine  ;  recurrent  attacks  of 

"intestinal  obstruction"  (E.  G.  Fearnsides),  Neur.  32 

of  left  vocal  cord,  case  (James  Donelan),  Laryng.  10S 

from  bullet  wound  of  neck  (D.  McKenzie)  Laryng.  20 

of  ocular  muscles,  Neur.  10 

—  of  right  arm  and  leg  with  aphasia,  following  rifie  bullet  wound  in  left  parietal  region, 

case,  Neur.  68 
vocal  cord  resulting  from  bullet  wound  (F.  A.  Rose),  Laryng.  30 
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Paralysis  of  sympathetic  (birth  injury)  with  hetrachroma  iridis  (M.  S.  Mayou),  Neur.  13 

,  spastic,  in  boy,  aged  8  (C.  M.  Hinds  Howell),  Neur.  57 

transient,  serum  disease  in  relation  to,  Child.  56,  58 

,  of  cardiac  origin,  Child.  55 

,  traumatic,  of  left  vocal  cord  (1*.  Goldsmith),  Laryng.  2 

,  unilateral  (left)  of  soft  palate  and  larynx  (C.  A.  Parker),  Laryng 

Para-amino-di-hydroxy-ferric-benzene  sulphonate,  formula  of,  Derm.  L23 

Paramnesia,  phenomenon  of,  Psych.  10 

Paraplegia  following  cerebrospinal  meningitis,  laminectomy  (P.  E.  Batten),  Nu 

Parapsoriasis  en  plaques  in  case  of  mycosis  fungoides,  Derm.  148,  1  19 

Parasites  (animal),  toxins  of,  producing  eye  lesions,  Ophth.  5 

Parasitic  origin  of  acute  inflammatory  changes  in  kidneys  and  trench  nephriti 

Med.  and  Therap.  xxvii 
Parathyroid  administration  in  ease  of  tetany  following  operation  on  thyroid,  Ophth.  55 

gland,  calcium  metabolism  of  body  controlled  by,  Child 

Paratyphoid  fever,  abdominal  pain  in,  Med.  2 

and  typhoid  fever,  mixed,  Med.  31 

'■ ,  co-agglutination  in,  Med.  11 

at  Madras,  R.S.M.  Lect.  10G 

,  bacteriology  of,  Med.  'J 

,  bibliography,  Med.  38 

,  bradycardia  in,  Med.  5 

,  bronchitis  in,  Med.  31 

,  carriers  of,  Med.  1 

,  detection,  Med.  15,  l'J 

— —  ,  catarrhal  jaundice  and,  Med.  G 

,  causes  of  death  in,  Med.  6 

,  condition  of  tongue  in,  Med.  4 

— — ,  diagnosis,  bacteriological,  Med.  9 

by  blood  cultures,  Med.  10 

by  brilliant  green  method,  Med.  15,  30, 

by  stool-cultures,  Med.  7,  10,  30 

by  agglutination  test,  Med.  G,  7,  10,  11,  22 

,  conflicting  results,  Med.  28-30 

,  differential,  Med.  37 

. from  gastric  influenza,  Med.  - 

. from  infective  gastro-enteritis,  Med.  S 

from  trench  fever,  Med.  8 

from  typhoid  fever,  Med.  27 

■ ,  diarrhoea  in,  Med.  2,  4,  31 

,  diet  in,  Med.  21 

,  discussion  on  (P.  W.  Bassett- Smith),  Med.  21:    (C.  H.   Browning),  Med. 

Castellani),  Med.   24;   (Sir    Bertrand    I'  1-1-   1;    (G  ■    Med.   9; 

(SirW.  Herringham),Med.l6;  (A.  1..  Kenny),  Med.  32;  (Sir  W.  Leish]  I    17: 

(C.  Miller),  Med.  30;  (Sir  W.  Osier),  Med.  38;  (H.  Robinson),  Med.  21  md), 

Med.  34;  (H.  L.  Tidy),  Med.  29 

,  elasticity  of  abdomen  upon  palpation.  Med.  I 

,  eruption  in,  Med.  4,  27,  31 

,  enlarged  spleen  in.  Med.    1 

,  epistaxis  in,  Med.  2 

,  eruption  in,  Med.  4,  27 

,  first  clinical  recognition  of, 

,  food-poisoning  and,  Med.  37 

,  gastro-intcstinal,  Med.  3G 

,  case  of.  Med.  37 
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Paratyphoid  fever,  headache  in,  Med.  27 

,  in  British  Army  in  France,  Med.  31 

,  method  of  dealing  with  cases.  Med.  18,  19 

in  Royal  Navy,  Med.  21-24 

■ ,  inoculation  against,  Med.  22,  23 

.  influenzal,  Med.  35,  36 

,  epidemics  of,  Med.  3G 

.  inoculation  against.  Med.  20-26 

,  see  also  Typhoid  fever  and  paratyphoid  fever  A  and  B 

,  jaundice  in,  Med.  31 

,  mild,  clinical  picture  of,  Med.  7 

■ .  undetected  cases.  Med.  10,  11.  19.  28 

.  non-existent  in  England  or  France  hefore  present  war.  Med.  1 

on  Gallipoli  Peninsula.  R.S.M.  Lect.  Ill  ;  Med.  31 

.  pathological  changes  found  post  mortem,  Med.  34,  35 

.  post-mortem  appearance^,  Med.  5 

prevalent  in  India,  Med.  1 

,  pulse-rate  in,  Mud.  27 

,  in  relation  to  temperature,  Med.  2-4 

,  pyrexia  in,  Med.  27 

,  relation  to  typhoid  fever,  Med.  1 

,  rigors  in,  Med.  27 

,  severe  type  closely  resembles  typhoid  fever,  Med.  5 

,  symptoms.  Med.  27,  31 

in  typical  cases,  Med.  2 

,  tachycardia  in,  Med.  5 

.  thrombosis  of  veins  of  leg.-,  in,  Med.  31 

,  transmission  by  carriers,  Med.  IS 

through  mild  cases,  Med.  2 

,  treatment,  Med.  25,  38 

,  typical,  clinical  picture  of,  Med.  2 

,  ulceration  of  large  intestine  in,  Med.  5 

,  vomiting  in.  Med.  2 

A,  diagnosis  by  agglutination  test,  Med.  10.  11,  28 

= — 1  bacteriological,  by  stool-cultures,  Med.  10 

in  Ceylon,  Med.  24 

,  percentage  in  Royal  Navy.  Med.  23 

,  percentage  of  mortality.  Med.  6 

— ,  proportion  of  cases  in  British  Army  in  France,  Med.  18 

<'ind  B,  clinically  and  pathologically  the  same.  Med.  34 

,  mixed,  Med.  26 

and  typhoid  fever  mixed,  Med.  26 

B  and  typhoid  fever  mixed,  Med.  26 

,  diagnosis,  bacteriological  by  stool-cultures,  Med.  lu 

by  agglutination  test,  Med.  10,  11.  28 

»  gangrene  or  abscess  of  appendix  in,  Med.  5,  6 

in  Serbia,  Med.  24 

,  percentage  in  Royal  Navy,  Med.  23 

of  mortality.  Med.  6 

• .  proportion  of  cases  in  British  Army  in  Fiance.  Med.  18 

infections,  dysentery  due  to,  Med.  31 

Paravaginal  soft  fibroma  (F.  .1.  McCann).  Obst.  91 

Paresis,  facial,  otogenic,  following  operative  trauma  relatively  common.  Otol.  40 
Parietal  region  (left),  rifle  bullet  wound  in,  followed  by  paralysis  of  right  arm  and  leg  with 
aphasia,  Neur.  68 
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Parietal  region  (left),  shrapnel  wound  of,  followed  by  right  hemiplegia,  ir.  67 

Pari.-,  treatment  of  war  injuries  of  jaw  and  face  in,  Odont.  64 

.  see  also  Grand  Palais  Hospital,  Paris 

Parker,  C.  A.— Unilateral  (left)  paralysis  of  soft  palate  and  larynx,  Laryi, 
Parkinson,  J.  Porter.-  Discussion  on  case  of  (?)  myositis,  Child.  7 

,  discussion  on  ca.-e  of  papillomatous  growths  in  old  operation  -ear.  Child 

on  double  optic  neuritis.  Child.  31 

.  nephritis  without  albuminuria,  Child.  39 

Paroleine,  use  in  tamponning  in  skin-grafting  in  mastoid  operations,  Otol.  16,  17 
Parotid  and  submaxillary  regions,  enlargement  of  glands  in,  accompanying  passive  oedi 

and  thickening  of  uvula,  epiglottis,  and  arytenoids  in  association  with  plumbism  and 

pyorrhoea  (W.  Jobson  Home),  Laryng.  72 
Parotitis  in  trench  nephritis.  Med.  and  Therap.  xxx\ii 

Parrot-jaw,  formation  of,  after  gunshot  fractures,  Odont.  -  L05  ;  prevention.  ( Idonl 

Parrott,  A.  H.-    Discus-ion  on  structure  and  arrangement  of  enamel  prisms.  Odont 
Parsons,  J.  Herbert. — Discussion  on  amaurotic  family  idiocy,  Ophth.  87 

,  discussion  on  disturbances  of  vision  from  cerebral  lesions,  Ophth.  95 

on  double  cataract  following  experimental  total  thyroidectomy  in  dog,  Ophth.  56 

^-  on  psychology  of  rumour,  Psych.  2G 

Parturition,  heroic  conduct  of  woman  following  Army  after,  Hist.  18 
Paterson,  paralysis  following  diphtheritic  whitlow,  quoted,  Child.  55 
Paterson,  D.  R. — Discussion  on  case  of  chronic  dacryocystitis  cured  by  West's  intranasal 

operation,  Laryng.  16 

,  discussion  on  case  of  halfpenny  impacted  in  oesophagus,  Laryng.  10 

on  paralysis  of  right  vocal  cord  resulting  from  bullet  wound,  Laryng    37 

,  large  irregular  piece  of  bone,  impacted  in  the  oesophagus,  removed  by  direct  metfa 

death  from  sepsis  six  days  later,  Laryng.  41 
,    tin   disk,    1|    in.    in    diameter,    removed    from    the    gullet    by    the    direct    method, 

Laryng.  41 
Paterson's  forceps  in  removal  of  foreign  bodies  from  bronchi,  Laryng.  BI 
Pathology  Committee.  Obstetrical  and  Gynaecological  Section,  reports  of,  •  63,  68 

Paton,  Leslie. — Discussion  on  case  of  gunshot  wound  involving  visual  centre  with  visual 

disorientation,  Ophth.  99 

,  discussion  on  case  of  Mikulicz's  disease,  Ophth.  lo2 

of  retinitis  pigmentosa  (atypical)  with  oedema  of  macula,  ophth.  105 

on  disturbances  of  vision  from  cerebral  Lesions,  Ophth.  94 

Patterson,  Norman. — Discussion  on  rapidly  growing  epithelioma  of  palate.  Laryng 

(  foreign  body  (fish-bone)  in  oesophagus,  followed  by  abscess  in  neck,  Laryng.  GO 

,  sarcoma  cf  nasopharynx  and  cervical  gland-  ;  result  of  treatment,  Laryng.  M 

Paul,  Noeman.  —Sections  from  a  case  of  syringoma  (?)  (shown  by   Dr.    II.   Q.  Adams 

Derm.  100,  208 
Payne,  -J.  Lev. in. — Discussion  on  war  injuries  of  jaw  and  face,  odont.  67, 
PSABCE,  P.  J. — Discussion  on  war  injuries  of  jaw  and  face,  Odont.  11". 
Pebworth,  rural  district  of.  death-rates  of,  Bpid,  7 
Pedunculated  growth.-  accompanying  idiopathic  multiple  pigin  '  rm. 

62,  63 
PEGLEB,  L.  If.     <    i-e  of  (?)  nervous  or  functional  aphonia,  Laryng.  118 
discussion  on  case  of  chronic  suppuration  of  left  frontal,  ethmoidal  and  maxillarj 

Binuses,  Laryng.  14 
on  cases  of  chronic  frontal  sinu-  empyema  treated  by  intranasal  m 

104 
on  malignant  papillomatous  growth  of  left  inferior  turbinate  ai  kin 

Laryng.  12 

,  disease  (empyema)  of  right  frontal  sinus,  Laryng.  11 

,  shrapnel  wound  of  nose  and  cheek.  Laryng.  21 
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Pelletier,  separation  of  emetine  from  ipecacuanha  by,  R.S.M.  Lect.  77 

Pelvis,  bony,  fractures  of,  complicating  rectal  wounds  with  wounds  of  buttocks,  ischial  fossae 
and  perineum,  treatment,  Proct.  23 

■ •,  caused  by  missiles  which  traverse  pelvic  portion  of  abdomen, 

Proct.  21  ;  treatment,  Proct.  25 
— ,  deep  operations  on,  needle-holder  for  (H.  R.  Spencer),  Obst.  20 

,  displacement  of  abdominal  viscera  towards,  Electr.  2 

,  torsioned  myomatous  uterus  becoming  impacted  in,  Obst.  91 

I'embrey,  Iff.  S.,  and  Shipway,  F.  E. — Observations  on  the  influence  of  anaesthetics  on  the 

temperature  of  the  body,  Anaesth.  1 
Pemphigus  in  relation  to  dermatitis  herpetiformis,  Derm.  214 

,  septic,  Derm.  G6 

Pencil-case,  metal,  piece  of,  removed  from  bronchi  by  upper  bronchoscopy,  Laryng.  80 
1 'enfold,  W.  J.— Discussion  on  treatment  of  dysentery,  R.S.M.  Lect.  92 
Penis,  ulcus  molle  on,  treated  by  iutraveuous  injections  of  ferrivine,  Derm.  169 
■  '<  reeption,  endogenous  factors  involved  in,  Psych.  7 

,  mental  process  involved  in  testimony,  Psych.  7 

,  pathological  perversions  of,  Psych.  10 

Perceptions,  effect  of  complexes  upon,  Psych.  7,  8 

,  expected,  objects  mistaken  for  representation  of,  Psych.  8 

Perhydridoses,  nature  of,  Derm.  107 

,  reducing  agents,  Derm.  107 

Pericardium,  primary  malignant  growth  of,  rarity,  Child.  38 

,  sarcoma  of,  Child.  38 

Perimeter  (light  spot)  (A.  C.  Hudson),  Ophth.  105 

■ ,  mechanical  self-registering,  objection  to,  Ophth.  95 

Perineum,  wounds  of,  complicated  by  rectal  wounds  ;  also  sometimes  by  fractures  of  bony 

pelvis,  treatment,  Proct.  23 
Perisplenitis,  chronic,  ascites  due  to,  Clin.  3 
Peritoneal  bands,  Bain.  22 

,  branches  of  vagus  nerve  connected  with,  Electr.  7 

,  how  produced,  Bain.  22 

Perkins,  Elisha,  and  his  "metallic  retractors,''  sketch  illustrating,  Hist.  100 
Pernet,  George.— Case  of  congenital  urticaria  pigmentosa,  Derm.  157 

,  case  of  erythromelalgia  and  Raynaud's  disease,  Derm.  15 

of  extensive  tertiary  syphilis  of  the  face  improved  by  galyl,  Derm.  13 

—  of  lupus  vulgaris  exuberans  complicated  by  epithelioma,  Derm.  26 
°f  morphceo-sclerodermia  with  recent  acute  symmetrical  involvement  of    the  soles 

of  the  feet,  Derm.  Hi 

of  multiple  comedones  of  frontal  region,  Derm.  S3 

of  primary  syphilitic  chancre  of  the  lip,  Derm.  91 

°f  staphylococcia  in  a  xerodermatous  patient,  Derm.  S9 

of  tertiary  syphilis  treated  by  intramine,  Derm.  146 

,  dermatitis  herpetiformis  in  a  boy,  Derm.  213 

,  discussion  on  asphyxia  reticularis  (Unua),  Derm.  155 

on  case  for  diagnosis,  Derm.  89,  151 

for  diagnosis  (?  tuberculosis),  Derm.  10,  78 

of  acute  lupus  erythematosus,  Derm.  95 

—  of  chronic  ulceration  (ulcus  molle  serpiginosum),  Derm.  24 

of  diffuse  sclerodermia  with  sclerodactylia,  Derm.  99 

of  erythrodermia,  Derm.  2 

°f  Kaposi's  multiple  pigmentary  sarcoma,  Derm.  224 

of  lichen  scrofulosorum,  Derm.  144 

of  mycosis  fungoides,  Derm.  150 

of  septic  ulcerations  of  undetermined  nature,  Derm.  4 
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Pernet,  George. — Discussion  on  case  of  tuberculous  disease  of  face,  Deris 

,  discussion  on  case  of  xanthoma  tuberosum,  Derm,  210 

on  cases  of  syphilis  treated  by  intramine,  Derm.  55 

on  chronic  diffuse  papillomatosis  of  left  foot  and  leg,  Derm.  93 

on  necrosis  of  skin  from  handling  "composition  "  (an  explosive). 

on  recurrent  herpes  zoster  of  face  with  hemiatrophy.  Derm.  45 

syphilide  simulating  reinfection,  Derm.  98 

on  result  of  arsenical  intoxication,  Derm.  B 

,  extensive  exuberant  lupus  vulgaris  of  the  leg  originating  from  a   tubei 

Derm.  214 
,  multiform  lupus  vulgaris  following  measles,  with  spontaneous  involution  <>f  some  of  the 

lesions,  Derm.  215 
Peroxidases,  formation  of  active  oxygen  by,  Derm.  107 

,  oxidizing  agents,  Derm.  107 

Perry,  Sir  E.  C,  case  of  erythema  ah  igne,  quoted,  Derm.  151 

Person,  Windsor  martyr,  Hist.  78 

Peters,  E.  A.  —Discussion  on  bullet  wounds  of  face  and  neck,  Laryug.  l'J 

,  discussion  on  case  of  bullet  entering  below  right  ma-toid   and  emergiug  at 

Laryng.  3 

,  on  traumatic  paralysis  of  left  vocal  cord,  Laryn. 

Phantasies  due  to  activity  of  grandiose  complexes,  Psych,  10,  20 

,  normal  and  quasi-normal,  Psych.  12 

Phantastic  elements,  introduction  into  memory-content  by  complexes,  Psych.  'J 
Phantasy  and  memory,  essential  difference  between,  Psych.  9 

,  hysterical,  examples  of,  Psych,  11,  12 

,  productions  of,  Psych.  11,  12 

,  inability  to  distinguish  truth  from,  in  imbeciles,  Psych.  6 

,  part  played  by,  in  perverted  testimony,  present  in  adults  us  well  as  in  children,  Psy 

in  production  of  testimony,  Psych.  6 

,  production  of,  Psych.  9 

Pharyngeal  section  of  alimentary  tract,  Electr.  6 
Pharyngo-laryngeal  carcinoma  (W.  Hill),  Laryug.  57 
Pharynx,  abscess  of,  lateral,  route  for,  Laryng.  116 

,  anaesthesia  -of,  in  hysterical  mutism,  Psych,  and  Neur.  xviii 

,  cancer  of,  set  up  by  hot  drinks,  Laryng.  88 

,  examination  for  meningococcus,  method  adopted,  Path.  2 

— — ,  identity  of  organism  recovered  from,  compared  with  that  obtained  fr  i  pinal 

fluid  in  cases  of  cerebrospinal  meningitis,  how  established,  Path.  2 

,  ulceration  of,  case  (G.  W.  Badgerow),  Laryng.  57 

in  association  with  intense  dryness  of  mouth,  case  (Cecil  Graham),  Laryng 

,  see  also  Sphincter,  pharyng 

Phenol-phthalein  test  for  blood  in  urine  in  trench  nephritis.  Med.  and  Therap.  \xii 

Philippe,  scarlatinal  dropsy  without  albuminur  Child.  41 

Phillips,  John.— Acute  hepatic  toxaemias  complical  ancj  and  laboui 

Phlebotomus  fever  on  Gallipoli  Peninsula,  R.S.M.  Lect.  108,  117 

Pklebotomus papataci,  attacks  of,  at  Sedd-ul-Bahr,  R.S.M 

Phlebotomy  as  remedy  against  plague.  Hist.  II  i  .  L81,  184,  190 

Phlegmatic  as  well  as  neurotic  individuals  subject  to  shell-shock,  Psych,  and  Neur.  xxxui 

Phloridzin,  injection  of,  producing  excretion  of  sugar  in  ui  p.  71 

Phonendoscope,  response  of  hollow  abdominal  visa  in    stimulation 

Bain.  29 
Phosphates  in  excess  in  completed  dentine  and  i  nam 
Photophobia  following  shell-shock,  Psych,  and  Neur.  xxxvi 
Phthisis,  death-rate  from,  at  Salisbury,  influence  of  drainage  of  soil  upon,  I 
,  increased  by  rainfall  with  exposure,  Bain.  G 
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Phthisis,   death-rates  among   females  in  Dorsetshire   and  Cumberland    and  Westmoreland 

parishes  sheltered  from  westerly  winds  (1890-99),  Bain.  8 

from,  in  sheltered  streets  of  Exeter  (1892-1901),  Bain.  7 

(male  and  female)   per  1,000  per  annum  in   Devonshire  parishes  sheltered  from 

south-west,  west  and  north-west  winds  (1890-99),  Bain.  7 

,  industrial  inhalation-material  not  producing,  Path.  26 

— — ,  inhalation-material  producing,  Path.  2G 

,  influence  of  soil  on  prevalence  of  (W.  Gordon),  Bain.  1 

,  prevalence  of,  effect  of  exposure  on  increased  by  altitude,  Bain.  f> 

,  increased  by  density  of  population,  Bain.  6,  9 

,  influence  of  occupations  upon,  Bain.  7 

■ of  race  upon,  Bain.  7 

,  see  also  Tuberculosis,  pulmonary 

I'hvlacagogic  methods  in  treatment  of  wound  infections,  R.S.M.  Lect.  41 

,  scheme  for,  It.S  M.  Lect.  55 

Physical  exercises,  full  and  light,  results  in  subjects  of  soldier's  heart.  Surg.  60 

,  results  among  convalescent  soldiers  at  command  depot,  Ripon,  Surg.  62 

remedies,  accurate  and  periodical  mensuration  of  disablements,  treated  by,  Bain.  50 ; 

Surg.   65 

training  for  convalescent  soldiers  at  command  depot,  Surg.  42 

,  full  table  of  exercises  in,  Surg.  57 

,  light,  table  of  exercises  in,  Surg.  55 

Physician   and   patient,   consultation   between,  thirteenth  century   miniature  representing, 

Hist.  30,  39 
Physicians  and  ophthalmic  surgeons,  co-operation  advocated  by  Hughlings  Jackson,  Neur.  4,  5 

,  help  in  ophthalmoscopy  from,  Neur.  22 

Physico-therapeutic  methods  now  used  in  Paris  in  treatment  of  disabled  soldiers,  Bain.  49 

■ ,  objects  of,  Bain.  45,  48 

Physiotherapy  in  French  military  hospitals,  branches  of,  Electr.  40,  46 

Pickerill,  H.  P.,  penetration  of  enamel,  quoted,  Odont.  24 

Pietro  de  Tossignano,  plague  tractate  of  1398,  Hist.  187 

Pigeons,  cause  of  infection  with  Aspergillus  fumigatus,  Otol.  2 

Pigment,  intramucosal,  furnished  from  vegetable  iugesta,  Path.  53 

sarcoma,  so-called  idiopathic  multiple,  of  Kaposi,  accompanied  b\  pedunculated  growths, 

Derm.  62,  63 
—  (acro-sarcoma   multiplex   cutaneum    telangiectodes    of   Unna) 

(F.  Parkes  Weber),  Derm.  62 
Pigmentation  of  appendix,  Path.  43-46,  48,  52 

of  hob-nailed  liver,  Path.  48,  49 

Pile>,  treatment  by  colloidal  silver,  Derm.  132 
Piltdown  canine,  age  of,  Odont.  44 

-,  deciduous  nature  of,  arguments  for,  Odont.  48,  49 

,  impression  in  alveolus  missing,  Odont.  45 

,  loss  of  tip  of,  Odont.  43,  47 

,  measurements  of,  Odont.  36,  44 

,  primate  creature  to  which  assignable,  discussed,  Odont.  49,  50 

,  pulp  of,  Odont.  44 

,  pulp  cavity  of,  Odont.  42,  59,  60 

,  wear  of,  Odont.  46,  47,  53,  56.  59,  61,  62 

,  degree  and  kind,  Odont.  54 

man,  age  of,  Odont.  59 

,  as  determined  by  condition  of  molars,  Odont.  42,  43 

by  stage  of  cranial  sutures,  Odont.  42 

and  Krapina  man,  mandibles  compared,  Odont.  61 

,  dentition,  macrodont      dont.  58 
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Piltdown  man,  glenoid  cavity  in,  Odont.  53,  54 

,  jaw  of,  superposition  on  that  of  Heidelberg  man,  Odont.  46 

,  mandible  of,  position  of  third  molar,  Odont.  59 

■ ,  mylohyoid  ridge  of,  Odont.  53 

— ,  molar  teeth  of,  Odont.  41,  42,  00 

remains,  referred  to  one  individual,  Odont.  52 

,  teeth  of,  congruity  or  incongruity,  arguments  for  and  against,  Odont.  45-47. 

54,  55,  57,  58 

,  references,  Odont.  51 

,  significance  of  radiographs  of  (W.  Courtney  Lyne),  Odont.  33 

Pin,  glass-headed,  removed  from  bronchi  by  upper  bronchoscopy,  Laryng.  80 

in  vermiform  appendix,  museum  specimens,  Path.  64 

,  nucleus  of  appendicular  calculus,  Path.  86 

Piso,  treatment  of  dysentery  with  ipecacuanha,  alluded  to,  R.S.M.  Eject.  74 

Pithecanthropus  erectus,  teeth  of,  Odont.  46 

Pituitary  body,  tumours  of,  method  of  removal,  Child.  26 

Pityriasis  lichenoides  chronica;  parakeratosis  variegata  of  type  de-ciibed  by  Juliusbe  . 

(E.  G.  Graham  Little),  Derm.  139 

rubra  pilaris,  case  of  (W.  Knowsley  Sibley),  Derm.  193 

,  relation  to  psoriasis,  discussed,  Derm.  104,  105 

Planorbiida?,  spread  of  Egyptian  bilharziosis  by,  R.S.M.  Lect.  155 

Plaiiorbis  boissyi,  Bilharzia  reared  from,  distinguishing  characters,  B.S.M.  Lect.  164 

,  experimental  infection  with  cercaria  from,  R.S.M.  Lect.  160 

mareoticus,  bilharzid  cercaria  occurring  in,  R.S.M.  Lect.  156.  157 

Plague,  astrology  in  relation  to  onset  of,  Hist.  163,  169,  188,  192,  193.  107 

,  disinfection  against,  enjoined  in  plague  tractates,  Hist.  165 

,  drugs  prescribed  for,  in  plague  tractates,  Hist.  166,  168 

,  endemic  in  Spain  throughout  fifteenth  century,  Hist.  189 

,  Great  (1665-66),  supply  of  food  to  London,  how  effected,  Bain.  35 

,  outbreak  in  Barcelona  (1408),  Hist.  189 

,  phlebotomy  as  remedy  against,  Hist.  107,  168,  174,  181,  1S4,  190,  198 

,  prophylaxis  against,  prescribed  in  plague  tractate-..  Hist.  164,  179,  191 

,  "seven  tokens  "  of,  recorded  by  Bengt  Knutsson,  Hist.  lv  ) 

,  theriaca,  .remedy  reserved  for  extreme  peril  in,  Hist.  182 

.  times  of,  avoidance  of  baths  in,  Hist.  181,  190 

,  diet  in,  prescribed  in  plague  tractates,  Hist.  165,  181,  190 

,  treatment,  dietetic,  prescribed  in  plague  tractate-,  Hist.  196 

,  enjoined  in  tractates,  Hist.  182,  184,  196 

tractates,  anonymous,  of  fourteenth  century,  Hist.  185 

(two)  of  about  middle  of  fifteenth  century,  Hist.  190 

,  astrological  (anonymous),  of  fourteenth  or  fifteenth  centuries,  Hist.  102 

of  fourteenth  and  fifteenth  centuries  (I).  W.  Singer),  Eist.  159-212 

,  list  of,  Hist.  159 

Plasma-cells,  protective  agent  of  body  against  .-yphili-,  Derm.  1 12 

Plastic  operations,  hasty,  in  gunshot  injuries  of  jaw  and  face,  odont.  81,  105 

Plating  in  gunshot  fracture  of  mandible,  Odont.  04,  105 

Pleistocene  era,  late,  huge  forms  of  Lemurid;e  in,  odont.  48 

Pleuro-pneumonia,  death  from,  in  course  of  trench  nephritis,  .Med.  and  Therap.  xv,  xvi 

Pliny,  malign  influence  of  menstruation  on  animal  life,  Hist.  54,  55 

,  phenomena  attributed  to  catamenial  state,  quoted,  Hist.  55,  56 

,  use  of  menses,  quoted,  Hist.  50 

Plombieres  douche,  caution  in  use  necessary  in  cases  of  g  i 

1  removal  of  infection  from  colon  by,  Bain.  26 

Ploss  and  Bartels,  practice  during,  first  menstruation  prevailing  among   Australian   tl 
Hist.  66 
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Plumbism  and  pyorrhoea  associated  with  passive  oedema  and  thickening  of  uvula,  epiglottis, 
and  arytenoids,  with  enlargement  of  glands  in  parotid  and  submaxillary  regious 
(\V.  Jobson  Home),  Laryng.  72 

I'neumococcus,  blood-fluids  exert  no  bactericidal  effect  upon,  R.S.M.  Lect.  20 

,  destruction  by  blood  drawn  from  finger.  R.S.M.  Lect.  21 

in  throat  cultures  from  cases  of  trench  nephritis,  Med.  and  Therap.  viii 

vaccine,  protection  against  diseases  other  than  pneumonia  afforded  by,  R.S.M.  Lect.  16 

Pneumonia,  death  from,  in  cases  of  lupus  erythematosus,  Derm.  95 

,  death  rates  for,  in  Stroud  Union,  Epid.  18 

in  Gloucestershire  districts,  conditions  favourable  to  development,  Epid.  17,  26 

,  death-rates  for,  highest  and  lowest,  Epid.  17 

,  meningococcal  meningitis  following  case  of,  organisms  isolated  from  tympanic- 
cavities,  Otol.  33 

,  prevalence,  subsoil  in  relation  to,  as  shown  in  death-rates  of  Stroud  Union,  Gloucester- 
shire, Epid.  23-25 

— — ,  proportion  of  cases  to  carriers  small,  Therap.  2 

protection   against   other   diseases   than,    afforded   by  pneumococcus  vaccine,   R.S.M 

Lect.   16 
Pneumoperitoneum,  cases  of  (J.  D.  Malcolm),  Obst.  85;  (F.  J.  McCann),  Obst.  88 

probably  induced  by  Bacillus  aerogenes  capsulatus,  Obst.  85 

Poisons,  entering  portal  circulation,  action  of  liver  upon,  Obst.  125 
Polio-encephalo-myelitis,  case  (L.  G.  Guthrie),  Child.  16 

,  possible  association  of  measles  with,  Child.  17,  18 

Poliomyelitis,  anterior,  affecting  distal  portion  of  left  upper  extremity,  case  (L.  G.  Guthrie  ; 

>hown  by  E.  G.  Feamsides),  Child.  15 

,  optic  neuritis  in.  Child.  18 

Politicians   of   opposite   views,  method  of   arriving   at    diametrically    opposite   conclusions, 

Psych.  7 
Politzer,  A.,  congenital  syphilitic  disease  of  labyrinth,  quoted,  Otol.  G7 
Politzer's  method  of  skin-grafting  in  mastoid  operations,  Otol.  9 
Polydactyly  and  deformity  of  right  leg  (E.  Cautley),  Child.  21 

Polyneuritis,  toxic  (recurrent),  of  motor  type,  case  (C.  M.  Hinds  Howell),  Neur.  30 
Polypi,  complicating  frontal  sinus  empyema,  distinct  from  mucous  polypus,  Laryng.  105 

,  method  of  operating  on,  Laryng.  105 

—  of  nose  with  asthma,  results  obtained  by  use  of  Simpson  light  in  case  of,  Laryng.  23 
Polypus,  naso-antral,  large  (Sir  William  Milligan),  Laryng.  82 

,  method  of  removal,  Laryng.  82 

,  nasopharyngeal  (choanal  polypus)  originating  in  the   right  maxillary  antrum  (Irwin 

Moore),  Laryng.  15 
Polyuria,    polydipsia,    hypopituitarism   and   dystrophia   adiposo-genitalis,    bilateral    cortico- 
spinal interference  (E.  G.  Feamsides).  Neur.  50 
Ponet,  John  (Bishop  of  Rochester  (1550),  of  Winchester  (1551)),  Hist.  11 
Pons  Varolii,  examination  of,  in  fatal  cases  of  Graves's  disease,  Neur.  20 
Pont,  Dr.,  treatment  of  war  injuries  of  jaw  and  face  at  Lyons,  under,  Odont.  65 
Pool,  convalescent  soldiers  sitting  immersed  in,  Surg.  37 
Pooley,    G.    H. — Case   of    Mikulicz's   disease    (demonstrated  by  Captain   A.    W.    Ormond, 

R.A.M.C.),  Ophth.  100 
Population,  density  of,  influence  on  prevalence  of  phthisis,  Bain.  G,  9 

tl  and  splenic  veins,  thrombosis  of,  chronic  splenomegaly  due  to,  diagnosis  from  chronic 

splenic  anaemia,  Clin.  3 

circulation,  action  of  liver  on  poisons  entering,  Obst.  125 

vein,  thrombosis  of,  in  splenomegaly,  earlier  diagnosis  of,  Clin.  4 

,  with  splenomegaly  and  anaemia,  case  of,  Clin.  5 

,  with  splenomegaly  and  anaemia,  case  of,  cause  of  rise  of  temperature  in,  Clin.  5 

Post-nasal  space,  routine  examination  in  diseases  of  ear,  nose  and  throat,  Otol.  37 
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Potassium,  iodide  of,  in  paroxysmal  hemoglobinuria,  Child.  65 

in  ulcu>  molle  >erpiginosum,  Derm.  25 

Potato-tumour*,  Laryng.  5 

Potential  of  current,  alteration  in,  producing  contraction  of  muscle,  Surg.  1 

Poth,  case  of  acute  torsion  of  body  of  uterus  on  cervix,  quoted,  Ohst.  90 

Potion  bowl,  sacred,  from  Tahiti  (B.  Glanvill  Corney),  Hist.  27 

Potter,  J.  Cocbro. — Case  of  aphonia  in  a  soldier,  Laryng.  90 

of  bilateral  dacryocystitis  in  a  syphilitic  child,  Laryng.  92 

,  traumatic  injury  to  the  nose,  Laryng 

Power,  d'Arcv. — Some  notes  on  Edmund  Harman,  King's  barber,   1509  (?)  I      1576,   Hisl 

67  -88 
Pqyntoh,  F.  J. — Discussion  on  case  of  transient  hemiplegia  in  diphtheria  and  diphtheritic 

onychia,  Child.  57 

,  discussion  on  paroxysmal  hsemoglobinuria,  Child.  65 

on  skeleton  from  ca>e  of  osteogenesis  imperfecta,  Child 

on  the  soldier's  heart,  Therap.  40 

Prawn,  shell  of  calcospherites  in,  Odont.  15 

Pregnancie>  in  both  uteri,  in  case  of  double  uteru>.  Obst.  40,  41 

Pregnancy,  abdominal,  good  health  during  period  of,  OI)>t.  113 

,  primary,  occurrence  in  human  female,  Obst.  112 

,  rarity.  Obst.  112 

,  removal  of  living  foetus  at  four-and-a-half  months,  successful,  Obst.  Ill 

,  surgical  treatment  discussed,  Obst.  114 

,  acidosis  in,  Obst.  127 

and  acute  yellow  atrophy,  connexion  between,  Obst.  123,  124 

hematoma  of  abdominal  wall,  relationship  between,  Obst.  103 

labour  complicated  by  acute  hepatic  toxaemia  (J.  Phillips),  Obst.  115 

,  complicated  by  pulmonary  tuberculosis,  cases  of.  <  >bsl 

,  ectopic  (probably  primary  abdominal),  case  of  (F.  J.  McCann),  Obst.  103 

- — ,  case  of,  clinical  history,  Obst.  104,  112,  113 

,  operation  for,  Obst.  10*',,  107 

t  rush  of  waters  upon  setting  in  of  false  labour,  Obst.  1"; 

. f  description  of  foetus,  placenta  and  uterus  removed,  Oi 

.  hematoma  pi  abdominal  wall  occurring  during,  102 

in   one   uterine   cavity   with    men-truation    from    the   other  in  case  of   double  uterus 

Obst.    39,  40 

,  nostrum  for  defeating,  containing  catamenial  fluid,  Hist.  ".1 

.  susceptibility  of  liver  to  morbid  changes  during,  Obst.  122 

,  toxaemia  of,  origin,  Ob>t    126 

Prehistoric  times,  pyorrhoea  alveolaris  existent  in,  Odont.  60 
Premolar  teeth,  pulps  of,  showing  gradual  diminution,  Odont.  35,  36 
Pricha.ro,  R. — Discussion  on  case  of  tuberculous  disease  of  fa 
Primate  to  which  Piltdown  canine  is  assignable  discussed,  Odont.  49,  50 
Primates,  diminution  of  dental  pulp  in,  Odont.  38- 11 

.  teeth  of,  enamel  tissue  in,  Odont.  61 

Primitive  races,  communal  thought  in,  P-  I 

Pbihglb,   J.    J.— Case   of  extensive   carcinoma   of    the    face  occurring   in 

xerodermia  pigmentosa  treated  by  a  mass  radium,  Derm. 

.  case  of  mycosis  fungoides  in  a  woman,  Derm.  147 

,  discussion  on  case  for  diagnosis,  Derm.  14 

for  diagnosis  (?  tuberculosis),  Derm.   I 

of  actinomycosis,  Derm 

of  angiokeratoma,  Derm.  13 

of  chronic  ulceration  in  boy,  Derm.  60 

(ulcus  molle  serpiginosum),  I 
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Pringle.  J.  J.— Discussion  on  case  of  Darier's  disease,  Derm.  199 

,  discussion  on  case  of  dermatitis  herpetiformis,  Derm.  80,  203 

of  folliclis  (papulo-necrotic  tuberculide),  Derm.  33 

of  granuloma  annulare,  Derm.  31 

of  (?)  lichen  planus,  Derm.  37 

of  lichen  planus  hypertrophicus.  Derm.  201 

of  lupus  vulgaris  exuberaus  complicated  by  epithelioma,  Derm.  28 

of  morphoeo-sclerodermia,  Derm.  48 

of  parakeratosis  variegata,  Derm.  142 

of  pityriasis  rubra  pilaris,  Derm.  194,  195 

of  septic  ulcerations  of  undetermined  nature,  Derm.  4 

of  xanthoma  tuberosum,  Derm.  211 

on  cases  of  urticaria  pigmentosa,  Derm.  217 

on  multiple  comedones  of  frontal  region  in  boy,  Derm.  83 

on  new  test  for  syphilis  (the  emulsoid-gelatine  or  gel  test),  Derm.  193 

on  recurrent  herpes  zoster  of  face  with  hemiatrophy,  Derm    45 

on  result  of  arsenical  intoxication,  Derm.  8 

on  theory  and  practice  of  chemotherapy,  Derm.  172 

Pringle,  Sir  John,  diseases  prevalent  in  campaigns  of  1742-45,  alluded  to,  Hist.  98,  99 
Pritchard,  Eric— Congenital  double  hydro-ureter,  Child.  38 

discussion  on  the  teeth  in  rickets,  Child.  89 

treatment  of  rickets,  based  on  a  new  theory  as  to  the  pathogenesis,  with  an  illustrative 

case,  Child.  91 
Pritchard,  Urban. — Discussion  on  otomycosis,  Otol.  2 
Prognathism,  maxillary,  in  hypopituitarism,  Neur.  54 
Prognosis,  cardiac  case  for  (H.  Thursfield),  Child.  33 

in  adenomyoma  of  recto-vaginal  septum,  Obst.  14 

in  cerebrospinal  meningitis,  Therap.  7 

in  deep-seated  tuberculous  abscesses,  Child.  35,  3G 

in  diabetes  mellitus,  how  affected,  Therap.  72 

in  dysentery,  R.S.M.  Lect.  95 

in  irritable  heart  of  soldiers,  Therap.  49 

in  nerve  injury  in  reaction-testing  of  muscles  by  condenser  discharges,  Electr.  32,  33 

in  trench  nephritis,  Med.  and  Therap.  xi,  xv,  xvi,  xxxviii 

in  word-blindness,  Child.  11,  12 

Propagandism,  faculty  of,  Psych.  20 

Prosthetic  apparatus,  application  after  war  injuries  to  jaw  and  face,  Odont.  98,  107,  114 

,  aims  of,  Odont.  78 

Protein   diet,  suggested,  but    doubtful    factor  in  causation  of   trench  nephritis,   Med.   and 

Therap.  v 

,  intake  of,  in  dietetic  treatment  of  diabetes,  Therap.  93 

metabolism,  disturbance  in  diabetes,  Therap.  93 

Proteins  in  urine  in  trench  nephritis,  nature  of,  Med.  and  Therap.  xxi 

,  tolerance  to,  in  diabetes,  testing  of,  Therap.  68 

Protozoa,  cultivated  from  horse-dung,  Epid.  39 

cultures  on  sand,  effect  of  chlorination  upon,  Epid.  41 

,  optimum  temperature  for,  Epid.  41 

,  quantitative  experiments,  Epid.  41 

,  reaction  of,  Epid.  40 

,  effect  of  moistening  and  flooding  of  sand  on  finding  of,  Epid.  37 

,  existence  of,  in  dry  sand  in  form  of  cysts  or  spores,  Epid.  35 

—  in  Egyptian  sand,  depth  at  which  ceasing  to  be  found,  Epid.  35 

,  discovery  of,  proof  of  origin  from  sand,  Epid.  34 

,  generally  natural  free-living  aquatic  organisms,  Epid.  38 

,  horses  as  culture  incubators  for,  Epid.  39 
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Protozoa  in  Egyptian  sand,  parasitic  in  intestine  of  man  and  animals,  Epid.  38,  39 

,  skowiug  affinity  for  faecal  matter,  Epid.  38,  -)0.  44 

■ ,  presence  not  purely  local  but  widespread,  Epid.  36 

,  problems  presented  by  presence  of,  Epid.  35 

Protozoal  diseases,  lipoid-globulin  molecules  larger  and  possess  greater  absorptive  capacities 
than  those  in  serum  of  bacterial  diseases,  Derm.  115 

,  special  action  of  arsenic  in,  Derm.  115 

infection  in  invalided  soldiers  returned  from  Gallipoli,  percentage,  R.S.M.  Lect.  91 

Pruritus,  treatment  by  X-rays  with  Coolidge  tube,  Electr.  138 

Pseudoglioma  and  glioma  retina?,  differential  diagnosis  between,  Ophth.  12 

,  term  inexact  pathologically,  Ophth.  6 

Pseudo-lies,  Psych.  11 

,  nature  of,  Psych.  6 

Pseudologia  phantastica,  Psych.  10,  11 

,  degree  of  belief  in  their  statements  exhibited  by  subjects  of,  Psych.  11 

Psoriasis,  relation  of  pityriasis  rubra  pilaris  to,  discussed,  Derm.  194,  195 

,  secondary  syphilitic  eruption  mistaken  for,  Derm.  8 

Psychasthenia  following  shell  shock,  Psych,  and  Neur.  vi 

Psychic  trauma  and  terrifying  dreams  following  shell  shock,  Psych,  and  Neur.  xi 

as  opposed  to  cerebral  concussion  in  shell  sbock,  Psych,  and  Neur.  xxxiv 

,  development  of,  conditions  favourable  for,  Psych,  and  Neur.  xli 

from  witnessing  death  of  comrades,  Psych,  and  Neur.  xiii 

maintained  by  terrifying  dreams  and  experiences,  in  case  of  shell  shock,  Psych. 

and  Neur.  xiii 

Psychology  of  evidence,  Psych.  2,  3 

of  rumour,  see  Rumour,  psychology  of 

Ptosis  (bilateral)  and  ophthalmoplegia  externa,  case  for  diagnosis  (F.  S.  Palmer),  Neur.  77 

,  history  of  migraine  and  Graves's  disease  in.  Neur.  79 

,  congenital,  production  of,  elevation  of  eyelids  in,  Neur.  23 

Public  Record  Office,  War  Office  series  of  archives  in,  Hist.  91 

'•  Pudding  face  "  type  of  dyspituitarism  (?)  (E.  G.  Fearnsides),  Neur.  69 

Puerperal  eclampsia  and  acute  yellow  atrophy,  distinction  between,  Obst.     22 

Puerperium,  fatal  rupture  of  bladder  during,  case  (F.  M.  Huxley),  Obst.  21 
Pulp  (dental),  diminution  of,  Odont.  35 

,  gradual,  Odont.  53 

,  in  primates,  Odont.  38-41 

,  palaoontological  record  of,  Odont.  37,  38 

.  invasion  by  calcified  tissue,  Odont.  56 

,  state  of,  during  dentine  formation,  Odont.  44 

Pulps,  large,  in  modern  temporary  teetb,  Odont.  47 

of  molar  teeth  showing  diminution,  Odont.  37 

of  premolar  teeth  showing  gradual  diminution,  Odont.  3d, 

Pulse,  irregularity  of,  in  cardiac  case  for  prognosis,  Child.  34 
Pulse-rate  in  delayed  chloroform-poisoning,  Obst.  123 

in  paratyphoid  fever,  Med.  27 

in  relation  to  temperature,  Med.  2-4,  27 

Pupil,  dilatation  of,  explanation  by  Laurentius,  Hist.  135 

,  diseases  of,  account  given  by  Laurentius,  Hist.  134,  135 

,  effect  of  cocaine  upon,  Neur.  24 

,  non-dilatation,  in  fracture  dislocation  of  cervical  spine,  Neur.  21 

Pupils,  dilatation,  in  irritable  heart  of  soldiers,  Therap.  44 

Purpura  and  anaemia,  with  greenish  coloration  of  bone-marrow,  bearing  of,  on  question  of 
causation  of  green  colour  of  chloroma  and  so-called  chloro-leukaemia  (!'.  Parkes  Weber), 
Clin.  7 
,  green  bone-marrow  in  patient  dying  of,  Clin.  9 

9 
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Pus.  bacteria  in,  effects  of  antiseptics  on,  table  showing,  Path.  16 

diluted  with  antiseptic  fluid,  destruction  of  microbes  in,  R.S.M.  Lect.  32 

,  films  of,  bacteria  in,  effects  of  antiseptics  on,  Path.  17 

.  growth  of  bacteria  in,  effects  of  antiseptics  on,  table  showing,  Path.  19 

,  measures  which  affect  flow  of,  in  treatment  of  wounds,  Path.  11 

,  removal  from  wounds,  methods  of,  Path.  15 

,  undiluted,  sterilization  by  antiseptics  almost  impossible,  R.S.M.  Lect.  32 

Putrid  odour  accompanying  gas  gangrene,  R.S.M.  Lect.  122 

Pycraft,  W.  P. — Discussion  on  significance  of  radiographs  of  Piltdown  teeth,  Odont.  58 

Pyelo-nephritis,  purulent,  descending,  in  case  of  hemi-hypertrophy,  Child.  67 

Pylorus,  achalasia  at,  Bain.  24 

Pyo-culture,  method  of,  R.S.M.  Lect.  18 

,  multiplication  of  microbes  in,  R.S.M.  Lect.  19 

Pyorrhoea  alveolaris,  serological  factors,  Odont.  4 

and  plumbism  associated  with  passive  oedema  and  thickening  of  uvula,  epiglottis,  and 

arytaenoids,  with  enlargement  of  glands  in  parotid  and  submaxillary  regions  (W.  Jobson 

Home),  Laryng.  72 

,  association  of  amoeba?  with,  Ophth.  5 

with  exophthalmic  goitre,  Therap.  50,  53 

complicating  myopia,  Ophth.  19 

existent  in  prehistoric  times,  Odont.  60 

,  slight  evidence  in  almost  every  human  skull,  Odont.  60 

Pyo-sero-culture,  method  of,  R.S.M.  Lect.  18 

,  immunizing  response  obtained  by,  R.S.M.  Lect.  18 

,  wash  and  after-wash,  R.S.M.  Lect.  16,  17 

,  value  of,  R.S.M.  Lect.  18 

Pyrexia,  anaemia  with,  prevalent  at  Castro,  R.S.M.  Lect.  106 

,  cases  of.  in  Royal  Navy,  routine  investigation  of,  Med.  22 

in  paratyphoid  fever,  Med.  27 

Pyronin,  appearance  of  chronic  ulcers  on  staining  with,  Derm.  133 


Quackery  of  Joshua  Ward,  Hist.  100,  106-110 

Quacks,  couching  for  cataract  formerly  performed  by,  Hist.  134 

,  modern,  advantage  possessed  by,  over  those  of  earlier  date,  Hist.  110 

Quartz  window  and  mercury  vapour  lamp,  comparison  as  to  intensity,  Electr.  72,  73 

Quadrantic  defect  in  visual  fields,  Ophth.  63 

Queensland,  North,  natives  in,  beliefs  respecting  menstruation,  Hist.  51 

Quekett,  radial  branches  of  tubes  in  shell  of  terebratula,  quoted,  Odont.  18 


Race,  influence  of,  on  prevalence  of  phthisis,  Bain.  7,  9 

Radiographic  Department  of  King  George  Military  Hospital  (S.  Melville),  Electr.  47 

Radiography  and  radioscopy,  advantages  of  Coolidge  tube  in,  Electr.  98 

,  see  also  X-rays,  examination  by 

Radium,  application  of,  followed  by  relief  of  pain,  Otol.  35 

,  herpes  developing  after,  Derm.  44,  46 

,  stops  haemorrhage,  Otol.  35 

,  employment  of,  in  malignant  disease  of  middle  ear,  with  extension  to  mastoid  cells, 

following  chronic  suppurative  otitis  media,  temporary  relief  (Sir  William  Milligan), 

Otol.  34 
,   gamma  rays  of,   possibility   of  production   of    X-rays    with   Coolidge   tube   of  same 

penetrative  power  as,  Electr.  140 
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Radium  in  treatment  of  endothelioma  of  naso-pharynx,  Otol.  3G 

of  keloid,  Otol.  25,  26 

of  sarcoma  complicating  lupus,  Derm.  28 

,  effects  beneficial,  Otol.  35 

,  massive  dose  of,  in  treatment  of  extensive  carcinoma  of  face  occurring  in  course  of 

xerodermia  pigmentosa,  case  (J.  J.  Pringle),  Derm.  156 
Radius,  fractured,  sequestrum  in,  Electr.  93 
Rainey,  artificial  production  of  calcospherites  by,  Odont.  13,  14 

,  mode  of  deposition  of  lime  salts,  quoted,  Odont.  13 

Rainfall  influences  phthisis  mortality  only  in  exposed  areas.  Bain.  6 

of  Thames  Valley,  diagram  showing,  Balu.  39 

Ramsgate,  see  Granville  Canadian  Special  Hospital 
Ramus,  ascending,  stiff  jaw  following,  Odont.  89 

,  treatment,  Odont.  89 

Randwick,  death-rates  of,  Epid.  10 

Raspberry,  strawberry  and  fig,  seeds  of,  nucleus  of  appendicular  concretion,  Path.  87 

Rasps  for  per-nasal  frontal  sinus  operation  (P.  Watson- Williams),  Laryng.  93 

Rat,  white,  experimentally  infected  with  bilharzia,  section  of  liver  showirjg  veins  blocked 

with  worms,  R.S.M.  Lect.  159 
Rats,  infected  with  bilharzia,  experimental  treatment,  R.S.M.  Lect.  171 

,  white,  experimental  infection  with  bilharzia,  R.S.M.  Lect.  160 

Rationalization,  Psych.  16 

,  definition  of,  Psych.  7 

Raynaud's  disease  and  erythroinelalgia,  case  (( \.  Pernet),  Derm.  15 

,  associated  with  calcareous  degeneration,  Neur.  76 

Razor  for  skin  grafting,  in  mastoid  operations,  Otol.  15,  16,  22 
Reaction  of  degeneration  of  muscles,  Surg.  1 

,  complete,  Electr.  23,  25 

,  estimation  by  Lewis  Jones"s  condenser  apparatus,  Surg.  15 

,  expression  discussed  and  criticized,  Electr.  30 

,  partial,  Electr.  24,  25 ;  Surg.  19 

and  total,  new  method  of  indicating,  Surg.  14 

,  presence  of,  no  indication  of  severity  of  lesion,  Electr.  26 

'■ ,  testing,  stimulus  required,  Electr.  27 

with  faradic  current,  Electr.  27 

,  with  galvanic  current,  Electr.  27 

with  good  voluntary  power,  Electr.  25 

slight  lesions  of  nerves,  Electr.  25 

testing  of  muscles,  criticism  of  (E.  P.  Cumberbatch),  Electr.  23 

,  interpretation  of  results  (E.  P.  Cumberbatch),  Electr.  28- 

Reading  and  Woolwich  beds,  Bain.  37 

Reagin,  preparation  of,  in  compluetic  reaction  (Wassermann)  in  amentia.  Psych.  31 
Reagins  in  compluetic  reaction  (Wassermann)  in  amentia,   Psych.  29 
Recto-vaginal  septum,  adenomyoma  of  (T.  G.  Stevens),  (  H 

,  accompanied  by  sterility,  Obst.  2,  13 

,  aetiology,  discussed,  Obst.  16,  17 

,  cases,  Obst.  2-13 

,  removal,  method  of,  Obst.  14,  15 

,  with  vaginal  cyst,  Obst.  5,  6 

Rectum  and  large  intestine,  paralysis  of,  iu  gunshot  wound  of  lumbar  spine  ;  recurrent  attacks 
of  intestinal  obstruction  (E.  '  ,  Near.  32 

bullet  wounds  of,  healing  without  disability  to  rectum,  Proct.  27 

,  calculi  extracted  from,  Pal 

,  calculus  passed  by,  Path.  80 

,  gumma  of.  simulating  carcinoma,  case  (A.  Baldwin),  Proct.  29 
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Rectum,  hemorrhage  from,  due  to  injury,  Proct.  28 

,  due  to  self-injury,  Proct.  28 

,  injuries  of,  resulting  from  the  war  (P.  Lockhart  Mummery),  Proct.  2G 

,  injury  to,  from  bullet  wounds,  three  cases  (G.  Gordon  Watson),  Proct.  30 

,  wounds  of,  caused  by  missiles  which   traverse  pelvic    portion  of  abdomen  and  often 

complicated  by  fractures  of  bony  pelvis,  Proct.  24 

■ ,  treatment,  Proct.  25 

of,  complicating  wounds  of  buttocks,  ischial  fossae  or  perineum ;  also  sometimes 

complicated  by  fractures  of  bony  pelvis,  treatment,  Proct.  23 

,  in  present  war  (Cuthbert  Wallace),  Proct.  23 

,  should  not  be  closed  when  sepsis  remains,  Proct.  27 

Recurrent  fever,  spirillum  of,  why  destroyed  by  salvarsan,  Derm.  116 

Red  patches,  eruption  of,  following  removal  of  inguinal  glands  in  case  of  cancer  of  scrotum  ; 

case  for  diagnosis,  Derm.  151,  152 
Red  Sea,  amoebic  and  bacillary  dysentery  among  troops  near,  R.S.M.  Lect.  78 
Reduction,  agents  of,  Derm.  115,  118,  122,  127 

,  phenomenon  of,  Derm.  108,  113,  115,  137 

Reflex  actions,  foundation  of  surface  treatments  of  hydrology,  Bain.  29 

Regio  subthalamica  and  right  optic  thalamus,  lesion  of  (S.  A.  K.  Wilson),  Neur.  65 

di  Reguardati,  Benedetto,  of  Norcia,  belief  in  seasonal  epidemics,  Hist.  199 

,  biographical  note  on,  Hist.  199 

-,  plague  treatise  of  (before  1480),  Hist.  199 

Reinfection,  recurrent  syphilide  simulating  (H.  Spence),  Derm.  96 

Relapsing  fever  at  Mudros,  case  of,  R.S.M.  Lect.  106 

Relaxation-splint,  rest  to  overstretched  muscles  in,  Surg.  7 

Remedial  exercises  for  convalescent  soldiers  used  at  Heaton  Park,  Manchester,  Surg.  51-55 

Remorse  leading  to  delusions,  Psych,  and  Neur.  xxix 

Renal  cells,  isolated  in  urine  from  trench  nephritis,  Med.  and  Therap.  xxii 

function,  value  of  chemical  changes  observed  in  urine  as  index  of,  in  trench  nephritis, 

Med.  and  Therap.  xix 
Reproduction,  mental  process  involved  in  evidence,  Psych.  S 
— — ,  pathological  variations  of,  Psych.  10 

Respiration,  failure  of,  during  lumbar  puncture  for  cerebrospinal  meningitis,  Therap.  24 
Respiratory  cmotient  in  diabetes  mellitus,  Therap.  72 

rhythm,  rapid,  apart  from  other  evidence  of  disease  (C.  O.  Hawthorne),  Child.  59 

Rest,  complete,  minimum  of,  in  treatment  of  irritable  heart  of  soldiers,  Therap.  43 

in  treatment  of  dysentery,  R.S.M.  Lect.  96.  98 

— ,  prejudicial,  in  treatment  of  irritable  heart  of  soldiers,  Therap.  34 
Restiform  body,  injury  of,  production  of  exophthalmos  by,  Neur.  20 
Retina,  detachment  of,  following  operation  for  high  myopia,  Ophth.  19,  24 

,  with  anterior  synechia,  Ophth.  23 

,  fixatives  for,  choice  of,  Ophth.  31,  36,  38 

— ,  histological  study  of,  conditions  necessary  to  render  it  valuable,  Ophth.  30,  31 

,  immigration  of  pigment  into,  significance,  Ophth.  32 

,  opacity  of.  Ophth.  35-37 

,  conditions  in  which  met,  Ophth.  37 

,  post-mortem  changes  in,  how  soon  supervening,  Ophth.  30,  31 

,  see  also  Embolism,  retinal;  Glioma  retinas 

Retinitis,  albuminuric,  diagnosis  by  ophthalmoscopic  examination,  Neur.  13 

(extension),  mistaken  for  glioma  retina?,  Ophth.  6 

- — -,  exudativa,  diagnosis  of,  Ophth.  6,  11 

mistaken  for  glioma  retina?,  Ophth.  6,  7 

in  trench  nephritis,  chronic  cases,  Med.  and  Therap.  xi 

,  opacity  of  retina  in,  Ophth.  37 

pigmentosa  (atypical),  with  oedema  of  macula,  case  (J.  F.  Carruthers),  Ophth.  103 
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Retinitis  sine  jngmento,  appearance  in,  Ophth.  105 
Retractor  for  use  in  new  bullet  extractor,  Elect  r.  78,  79 

,  self-retaining,  for  larynx,  Laryng.  35 

Retro-pharyngeal   abscess  due  to   breaking   down  of  tubercular  glaud,  e;i>e  (Irwin   Moore), 

Laryng.  114 

,  operation,  route  for,  Laryng.  116 

Rezino-bezoardic  acid,  bezoars  of,  not  found  in  human  subject,  Path.  55 
Rheumatism  as  factor  in  irritable  heart  of  soldiers,  Thcrap.  40 

,  acute,  streptococcus  isolated  from,  producing  heart  failure  in  animal-.  Tberap.  40 

,  diagnosis  in  convalescent  soldiers,  by  stimulating  douche,  Surg.  36 

(French),  treatment  by  mineralized  baths,  Surg.  63 

Rhinitis,  atrophic,  Laryng.  14 

Rhinoceros  bezoars,  Path.  78 

Rhinophyma,  aetiology  unknown,  Laryng.  77 

,  histological,  features  of  (Sir  W.  Milligan),  Laryng.  77 

,  operations  for,  Laryng.  77,  78 

,  anaesthetic  used  in,  Laryng.  79 

,  skin-grafting  in,  Laryng.  78,  79 

Rhodesia,  cases  of  trypanosomiasis  from,  with  eye  lesions,  Ophth.  t 
Rickets,  acidosis  in,  Child.  94-97 

,  acyauotic  hyperpncea  in,  Child.  94 

,  clinical  picture  of,  symptoms,  Child.  93 

,  compensatory  swelling  in  region  of  epiphyses  of  long  hones  in,  Child.  9G,  97 

,  congenital  nature  of,  argument  against,  Child.  89 

,  defect  of  calcium  metabolism,  prominent  feature  in,  Child.  83 

,  defective  calcification  of  enamel  in,  Child.  83 

,  dental  caries  in,  Child.  83 

without,  Child.  90 

,  dietary,  relatively  excessive  in,  symptoms  by  which  manifested,  Child.  94 

,  excess  of  food-material  in,  methods  of  disposal,  Child.  91,  92 

,  hypoplastic  condition  of  teeth  in,  Child.  83,  84,  86 

,  later  form,  Child.  89 

in  schoolchildren,  percentage  showing  evidence  of,  Child.  83 

,  multiple  fractures,  case  (Hugh  Thursfield),  Child.  43 

,  pathogenesis,  new  theory  of,  Child.  92 

,  pathology  of,  difficult  to  explain,  Child.  97 

,  relative  excess  of  food  of,  in,  Child.  93,  94 

,  symptoms,  protean  character,  Child.  93 

,  teeth  in  (J.  Lawson  Dick),  Child.  83 

.treatment  of,   based  on  new    theory  as   to  pathogenesis,   with    illustra  (Eric 

Pritchard),  Child.  91,  94-96 
Rifle-ball  broken  in  axilla,  X-ray  appearance,  Electr.  94 
Rifle-bullets,  successful  removal  by  new  bullet  extractor,  Eleotr.  82-84 
Rifle  wounds  becoming  lymph-bound,  R.S.M.  I>ect.  6 

traversing  only  soft  parts,  R.S.M.  Lect.  2 

where  bullet  has  comminuted  bone,  R.S.M.  Lect.  5 

Rigby,   E.,  need  of  communications  on  obstetric  science  and  practice  from  general   pi 

tioners,  quoted,  Obst.  33 
Rigors,  in  paratyphoid  fever,  Med.  27 

Rings,  folk  cures  by  means  of  (Dan  McKen/.ie),  Hist.  1  13,  153 
Ringworm,  treatment  by  X-rays,  dosage  with  Coolidge  tube,  El 

Ripon,  command  depot,  physical  exercises  among  convah  •  62 

Risch,  cases  of  pseudologia  phanta.-,tiea,  quoted,  Psych.  10,  11 
Robb,  A.  Gardner.— Discussion  on  treatment  of  cerebrospinal  menii 
Roberts,  C.  Hubert.— Discussion  on  paravaginal  soft  fibroma,  Obst.  97 
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Robinson,  H.— Discussion  on  paratyphoid  fever,  Med.  27 

Rocky  Mountains,  occurrence  of  "  mottled  teeth  "  in  certain  districts  of,  Odont.  132 

Rodent  ulcer,  treatment  by  Simpson  light,  Electr.  63 

of  nose  and  face,  results  obtained  by  use  of  Simpson  light  in  case  of,  Laryng.  23 
Rogers,  Sir  Leonard,  Lieutenant-Colonel,  I. M.S.,  treatment  of  amoebic  dysentery  by  emetic 

hydrochloride,  R.S.M.  Lect.  77,  78 
Rolleston,  H.  D.,  Surgeon-General,  R.N.,  C.B. — Discussion  on  case  of  anaemia  and  purpura, 
with  greenish  coloration  of  bone-marrow,  Clin.  12 
,  discussion  on  case  of  chronic  splenomegaly  of  uncertain  origin,  Clin.  3 

on  treatment  of  cerebrospinal  meningitis,  Therap.  12 
,  susceptibility  of  liver  to  morbid  changes  during  pregnancy,  quoted,  Obst.  122 
Rolleston,  J.  D.— Brain  of  a  Mongolian  imbecile,  Child.  G5 
,  case  of  papuliferous  sudoriparous  cyst,  quoted,  Derm.  206 
,  discussion  on  case  of  polio-encephalo-myelitis,  Child.  17 
of  ulceration  of  soft  palate,  Child.  79 

on  congenital  hydronephrosis  of  both  kidneys,  Child.  3 

on  Joshua  Ward,  1685-1761,  Hist.  112 

on  nephritis  without  albuminuria,  Child.  41 

on  portrait  of  Paracelsus,  Hist.  115 

on  rapid  respiratory  rhythm,  Child.  60 

on  skeleton  from  case  of  osteogenesis  imperfecta,  Child.  50 
on  superstitions  concerning  menstruation,  Hist.  66 

on  tumours  over  manubrium  and  in  left  calf,  Child  35 

,  rarity  of  Vincent's  angina,  quoted,  Med.  52 

,  single  pelvic  kidney,  Child.  19 

,  transient  hemiplegia  in  diphtheria  and  diphtheritic  onychia,  Child.  53 
Rose,  P.  A. — Discussion  on  case  of  malignant  disease  treated  by  diathermy,  Laryng.  114 
,  discussion  on  congenital  fistula  of  nose,  Laryng.  9 

on  malignant  papillomatous  growth  of  left  inferior  turbinate  and  ethmoidal  region, 
Laryng.  11 

,  nasopharyngeal  fibroma,  Laryng.  71 

,  paralysis  of  the  right  vocal  cord  resulting  from  a  bullet  wound,  Laryng.  36 
Rosenbach's  tuberculin,  Child.  52 
Ross,  E.  Athole. — Pathological  report  on  glandular  carcinoma  of  uterus  in  a  child,  aged 

2£  years,  Obst.  46 
Ross,  H.  C,  jelly  method  for  staining,  quoted,  R.S.M.  Lect.  93 

Ross,    Sir   Ronald,   Lieutenant-Colonel,    K.C.B.,   F.R.S.— Lecture    on    the    treatment   of 
dysentery,  R.S.M.  Lect.  73 

,  and  Thomson,  D.,  Captain,  R. A. M.C.— Studies  on  Egyptian  sand  amoeba?,  Epid.  33-48 

Roth,  Bernard. — Case  of  congenital  defect  of  right  ulna,  quoted,  Child.  82 
Roth,  Paul  B.— Congenital  defect  of  left  ulna,  Child.  81 

Rooth,  Amand,  J.  M. — Discussion  on  acute  hepatic  toxaemias  complicating  pregnancy  and 
labour,  Obst.  126 
,  discussion  on  chorionepithelioma  following  vesicular  mole,  Obst.  30 

on  fatal  rupture  of  bladder  during  puerperium,  Obst.  26 

on  haematoma  of  abdominal  wall,  Obst.  102 

Rowell,  George. — Discussion  on  influence  of  anaesthetics  on  temperature  of  body,  Ansssth.  6 

Royal  College  of  Physicians,  Library  of,  copy  of  works  of  Falloppius  in,  studied  bv  Harvev 

Hist.  12  J' 

,  editions  of  "  Phaenomena"  of  Aratus  in,  Hist.  11 

Royal  College  of  Surgeons,  Hunterian  collection,  specimen  of  ferric  oxide  taken  from  adven- 
titious sac  round  perforated  appendix,  Path.  45 

,  specimens  of  appendicular  concretions  in,  Path.  86 

of  foreign  bodies  in  vermiform  appendix  in,  Path.  64 

of  human  enteroliths  in,  Path.  76 

of  oat-hair  concretions  in,  Path.  70,  71,  74 
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Royal  Navy,  cases  of  pyrexia  in,  routine  investigation  of,  Med.  22 

,  cerebrospinal'meniugitis  in,  results  of  treatment,  Therap.  12,  1  1 

,  paratyphoid  fever  in,  Med.  21-24 

,  inoculation  against,  Med.  22,  23 

,  percentage  of  paratyphoid  A  and  paratyphoid  B,  Med .  23 

Rubber  splints,  in  fractures  of  jaw,  due  to  war  injuries,  Odont.  83 
Ruminants,  hair-balls  from  stomachs  of,  Path.  75 
Rumour,  complex  process,  Psych.  14 

,  definition  of,  Psych.  24,  25 

,  provisional,  Psych.  1,  13 

,  psychology  of  (Bernard  Hart).  Psych.  1  ;  (references),  Psych.  23 

,  spontaneous  evolution  of,  Psych.  13 

Rumours,  classification  of,  Psych.  18,  19 

connected  with  threat  to  herd,  Psych.  18 

due  to  widespread  and  fundamental  complexes,  Psych.  19 

,  origin  and  development,  causes  leading  to,  Psych.  18 

prevailingjin  present  war,  Psych.  21,  25 

propagation  of,  Psych.  19,  20 

sometimes  possessjsubstantial  basis  in  fact,  Psych.  22 

,  see  also  Wish  fulfilment  rumours 

Russ,  Sidney. — Discussion  on  Coolidge  tube,  Electr.  140 

(  physical  properties  of  the  Simpson  light,  Electr.  65 

Russell,  J.  S.  Risien. — Case  for  diagnosis,  Neur.  86 

,  case  of  hysteria,  Neur.  60 

t  experimental   researches   on  |ocular   movements   made   at  instance   of  Dr.    Hughliugs 

Jackson,  Neur.  25 
Russian  troops  rumours,  Psych.  19,  20,  25,  26 

,  explanationlof  evidence  respecting,  Psych.  8 

Rusting  of  iron  in  water,  how  produced,  Path.  38 

Rutherford,  Professor,  possibility  of  producing  X-rays  of  same  penetrative  power  as  gamma 

rays  of  radium,  quoted,  Electr.  140 
Ryffel,   L.  H.— Discussion   on    the    treatment   of   diabetes   mellitus   by   alimentary   rest, 

Therap.  90 

Saberton,  C.  W.  S.— Discussion  on  the  Coolidge  tube,  Electr.  138 

Sabouraud  pastille,  B  tint  on,  various  combinations  of  apparatus  used  and  time  to  produce, 

in  working  with  Coolidge  tube,  Electr.  116. 
Sacquepee,  Bacille  de  Vademe  gascux  malin,  R.S.M.  Lcct.  US  (and  footnote) 
Sacrum,  bullets  lodged  in,  Proct.  28 
Sadistic  complexes  produce  actual  atrocities  as  well  as  rumours  of  atrocities,  Psych.  23 

,  widespread,  Psych.  19 

Sagas,  evolution  of,  Psych.  6,  19 

St.  Bartholomews  Hospital,  cases  of  cerebrospinal  [fever  treated  in  January  to  March,  1916, 

bacteriological  examination  (P.  W.  Andrews),  Path.  1 

t  method'of  treatment  and  results,  Path.  ■'• 

,  summary lof  cas.s,  Path.  5-8 

St  Gall  Switzerland,  museum  at,  portrait  of  Paracelsus  at  (C.  G.  Cumston),  Hist.  L13 

St'.  John  the  Evangelist,  Hospital  of,  Uurford,  and  footnote),  86  ;   Bee  rford 

Al&nor 
St.  Thomas's  Hospital  Museum,  specimens  of  appendicula  »s  in,  Path.  86, 

of  foreign  bodies  in  appendixjvermiformis  in,  Path.  65 

Saline  solutions,  application  to  wounds,  same  concentration  must  be  maintained  throughout. 

R.S.M.  Lect.  46 
,  hypertonic,  acting  as  lymphagogue  in  wound,  R.S.M.  Lect.  L6 
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Saline   solutions,  hypertonic    and    physiological,    action   of,   in    wound   infections,    R.S.M. 

Lect.  41 

(  application  in  wound  infections,  value  of,  Path.  21 

. — ,  diffusion  throughout  wound,  R.S.M.  Lect.  45,  46 

,  effect  of,  on  condition  of  wounds  and  microbic  infections,  R.S.M.  Lect.  48 

in  irrigation  and  drainage  of  wounds,  R.S.M.  Lect.  58 

,  employment  of  citrate  of  soda  with,  R.S.M.  Lect.  57 

. f  percentage  required  for  complete  arrest  of  pyogenic  microbes,  R.S.M.  Lect.  48 

(  physical  action,  applied  iu  wound  treatment,  test-tube  experiments  showing, 

R.S.M.  Lect.  42-45 

,  experiments  showing,  R.S.M.  Lect.  31,  41,  42 

,  physiological  action  of,  R.S.M.  Lect.  46 

1  strong,  drawing  power  of,  experiments  showing,  R.S.M.  Lect.  42,  43 

. ,  effect  upon  leucocytes  from  a  distance,  R.S.M.  Lect.  46,  47 

upon  direct  application,  R.S.M.  Lect.  46 

,  withdrawal  of  lymph  from  wound  by,  view  contradicted,  Path.  9 

in   irrigation   and  drainage  of   wounds,  percentage  of    strength    to    be   employed, 

R.S.M.  Lect.  56,  57 

,  irrigation,  as  preventive  against  gangrene,  R.S.M.  Lect.  138 

of  wounds  by,  in  war  injuries  of  jaw  and  face,  Odont.  99 

,  physiological,  dilution  of  antiseptics  with,  Path.  11 

,  effect  on  centrifuged  blood,  R.S.M.  Lect.  47,  49 

on  leucocytes,  Path.  11,  14 

— - — ,  theory  as  to,  discussed  and  contested,  Path.  11,  12 

on  infected  wounds,  R.S.M.  Lect.  49,  50 

in  irrigation  and  drainage  of  wounds,  R.S.M.  Lect.  59 

,  stimulation  of  activity  of  leucocytes  by,  Path.  21 

,  strong,  dilution  of,  effect  upon  microbes,  R.S.M.  Lect.  50,  51 

water,  ill-effects  of  drinking  large  quantities  in  cases  of  atony  of  stomach,  Bain.  27 

Salisbury,  drainage  of  soil  of,  effect  of  death  rate  from  phthisis,  Bain.  3 

Salisbury,  Walter. — Three  cases  of  labour  obstructed  by  ovarian  cyst,  Obst.  21 

Saliva,  animal  experiments  with,  in  cases  of  trench  nephritis,  Med.  and  Therap.  xiii 

,  alterations  in  quality  and  quantity  of,  in  hypothyroidism  prime  factor  in  causation  of 

caries,  Child.  86 
Salonica,  sanitary  work  done  at,  R.S.M.  Lect.  118 
Salpingitis,  chronic,  influence  in  causation  of  tubal  cancer,  Obst.  60 
nodular,    precancerous   changes  seen   in   displaced  epithelium   of   (Cuthbert   Lockyer), 

Obst.  68 
,  tuberculous,  adenomyorna  of  uterus  and  carcinoma   of   tuberculous   Fallopian   tubes, 

association,  Obst.  68 
Salt  solution,  brushing  of  gums  with,  Odont.  4  ;  see  also  Saline  solutions 
Salvarsan,  action  of,  indirect,  Derm.  114 

,  mode  of,  Ehrlich's  views  on,  Derm.  Ill,  112 

,  administration  of,  followed  by  cerebrospinal  meningitis,  Derm.  129 

,  should  be  followed  by  mercury  and  iodides  in  treatment  of  syphilis,  Derm.  123 

.  systemic  recurrences  of  syphilis  following,  Derm.  128 

,  adsorption,  active  oxygen  required,  physical  action  of,  Derm.  53 

,  mode  of,  Derm.  53 

and  intramine,  action  compared,  Derm.  119 

and  substitutes  for,  administration  of,  ill-effects  following,  Derm.  169,  173 

,  arsenic  trivalent  in,  Derm.  116 

,  destruction  of  spirillum  of  recurrent  fever  and  of  trypansomes  by,  Derm.  116 

of  streptococcus  in  serum  by,  R.S.M.  Lect.  36 

,  discovery  of,  Derm.  Ill 

,  by  Ehrlich,  Derm.  53 
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Salvarsan,  effect  in  syphilis  compared  with  that  of  intramine,  Derm.  1G7,  168 

,  efficacy  in  syphilis  maintained,  Derm.  177,  179 

,  failure  to  act  as  hactericidal  agent.  Derm.  115,  11G 

in  treatment  of  syphilis,  mode  of  operation,  Derm.  53 

of  ulcero-membranous  stomatitis  and  gingivitis,  Med.  55-60 

,  injection  of  one  dose,  rapid  disappearance  of  Spirochceta  pallida  following,  Derm.  187 

,  rapidity  of  action,  Derm.  187 

,  intramuscular  injection,  persistence  of  arsenic  in  tissues  after,  Derm.  136 

,  organotropic  as  well  as  parasitotropic,  Derm.  11") 

,  oxydizing  body,  Derm.  117 

effect  in  relation  to  dosage,  Derm.  127 

.  potency  of,  explained,  Derm.  117 

,  primarily  intended  as  a  remedy  for  sleeping  sickness,  Derm.  53 

.  reducing  agent,  Derm.  117 

,  special  action  in  protozoal  diseases,  Derm.  115 

,  therapeutic  action  and  adsorbed  state,  ratio  between,  Derm.  115 

Sambon,  L.  W.,  view  as  to  origin  of  terminal  and  lateral  spined  bilharzia  ova,  K.S  M.  Lect 
Samuel,  H.  C—  Case  of  lichen  planus  hypertrophicus,  Derm.  200 

,  discussion  on  case  of  asphyxia  reticularis  (Unna),  Derm.  154 

of  dermatitis  herpetiformis.  Derm.  213 

Sand  blown  from  south  in  Egypt   by  "  khamseen  "  winds   heavily  infected  with    bacterial 

organisms,  Epid.   37 

colic,  R.S.M.  Lect.  101 

in  Egyptian  horses,  Epid.  39 

containing  protozoa,  introduction  into  kittens,  results,  Epid.  41 

;  drv,  existence  of  protozoa  in,  in  form  of  cysts  or  spores,  Epid.  35 

,  shallow  latrines  useless  and  dangerous  in,  Epid.  IS 

.  dysenteric  fa?ces  deposited  on,  growth  of  Amceba  Umax  in,  Epid 

(  Egyptian,  amoebae  of,  studies  on  (Lieutenant-Colonel  R.  Ro.~s  and  Captain  D.  Thomson), 

Epid.  33-48 

,  presence  of  protozoa  in,  not  purely  local  but  widespread,  Epid.  36 

,  faecal  deposits  on,  examination  of,  Epid.  33 

filters,  nitration  of  water  through,  as  means  of  block  to  passage  of  bilharzia  cercaria-, 

R.S.M.  Lect.  167 

>  moistening  and  flooding  of,  with  water  ;  effect  of,  on  finding  of  protozoa,  Epid.  37 

,  protozoa  in,  depth  at  which  ceasing  to  be  found,  Epid.  35 

,  discovery  of,  Epid.  34 

,  transmission  of  amoebic  dysentery  by,  R.S.M.  Lect 

,  see  also  Hot  sand 

Sandstorms  at  Gallipoli  Peninsula  and  East  Mudros,  R.S.M.  Lect.  104 

Sanitation  on  Gallipoli  Peninsula,  R.S.M.  Lect.  109 

Saso,  F.— Anatomico-pathological  examination  of  the  nervo  from  specimen*  from 

case  of  laryngeal  crises  with  abductor  paralysis,  Laryng.  96 
Sarcoma,  complicating  lupu»,  Derm.  28 

,  treatment  by  radium,  Derm.  28 

,  Kaposi's  multiple  pigmentary,  case  (W.  K.  Bibley),  Derm 

(  large  round-celled,  heart  showing  infiltration  by  (E.  C.  Williams).  Child. 

(  melanotic,  of  hard  palate,  treatment  by  diathermy,  Laryng.  114 

of  ethmoid,  operatiou  (W.  M.  Mollisou),  Laryng.  4'.) 

of  nasopharynx  and  cervical  glands,  result  of  treatment  C-  61 

of  pericardium,  Child 

of  tonsil  (?)  ;  mass  of  glands  in  neck  ;  removal  of  tonsil  (\V.  M.  "  Laryng.  50 

(  primary,  of  Fallopian  tube,  careful  scrutiny  of  cases  important, 

,  treatment  by  radium,  effects  beneficial,  Otol.  35 

,  see  also  Pigment  sarcoma 
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Sarcophidte,  breeding  places  of,  Epid.  45 

Savage,  Sir  George  H. — Discussion  on   compluetic   reaction   (Wassermann)   in   amentia, 

Psych.  64 

,  discussion  on  psychology  of  rumour,  Psych.  24 

Sayeb,  Miss  Ettie. — Exhibition  by,  and  demonstration  of,  Bergonie's  vibreur,  in  use  at  King 

George  Military  Hospital,  radiographic  department,  Electr.  54 

,  organization  of  electro-therapy  in  military  hospitals,  Electr.  39 

Scar,  adherent  to  bone  beneath,  treatment  by  radiant  light  and  heat,  Bain.  50 
Scar-tissue  left  after  nerve-injury,  treatment,  Surg.  20 

,  contracted,  in  war  injuries  of  jaw  and  face,  method  of  stretching,  Odont.  114 

Scars,  effect  of  whirlpool  baths  on,  Surg.  37 

,  treatment  by  radiant  heat,  Surg.  35,  37 

Scarlet  fever,  malignant,  co-existent  with  epidemic  of  cerebrospinal  meningitis  styled  cerebro- 
spinal arachnitis,  Therap.  26 

,  mortality  from,  in  Gloucestershire  districts,  Epid.  20 

Scbaudinn's  fluid,  see  Wet  fixation  method 

Schiller,    A.,    case  of  thyroidectomy    for   goitre    followed  by   cataract   and   tetany,    quoted, 

Ophth.  55 
Schimmelbusch  mask,  use  of,  in  administration  of  ether  by  open  method,  An^esth.  2 
Schmidt's  hypothesis  as  to  production  of  -optic  neuritis,  Neur.  16 
Schnee  bath,  transmission  of  galvanic  current  through,  in  treatment  of  weakened  limbs, 

Surg.  32,  33 
Scholefield,  G.  E.,  and  Weber,  F.  Parkes,  case  of  sclerodactylia  with  subcutaneous  calcareous 

concretions,  quoted,  Neur.  76 
School  children,  conditions  found  in  permanent  teeth  in,  Child.  88 

dental  hygiene  among,  advocated,  Odont.  5 

of  East  End  of  London,  percentage  showing  evidence  of  rickets,  Child.  83 

Scissors,  intra-laryngeal,  Laryng.  36 

Scirrhus  of   breast,  general  carcinomatous  infiltration  of   skin  of   arm  (cancer  en  cuirasse) 

apparently  resulting  from  X-ray  burn  during  treatment  of   (E.  G.  Graham  Little), 

Derm.  74 
Sclerodactylia  and  scleroderrnia,  congenital  (E.  A.  Cockayne),  Child.  62 

in  diffuse  scleroderrnia,  case  of  (J.  L.  Bunch),  Derm.  98 

with  subcutaneous  calcareous  concretions,  Neur.  76 

Scleroderrnia  and  sclerodactylia,  congenital  (E.  A.  Cockayne),  Child.  62 

associated  with  Graves's  disease  (J.  H.  Sequeira),  Derm.  66 

,  and  later  myxcedema,  benefiting  by  implantation  of  human  thyroid  into 

bone  marrow  (E.  G.  Graham  Little),  Derm.  69 

,  calcareous  deposits  without,  Neur.  77 

,  diffuse,  with  sclerodactylia,  case  of  (J.  L.  Bunch),  Derm.  98 

occurring  in   case   of   myxcedema   while   under   thyroid    treatment  (J.   H.   Sequeira), 

Derm.   41,  67 

,  site  of  origin,  Derm.  67,  68 

,  with  calcareous  concretions,  most  frequent  sites  of,  Neur.  77 

with  sclerodactylia,  case  of,  treatment  by  thyroid  administration,  Derm.  98,  99 

subcutaneous  calcareous  concretions  (E.  G.  Fearnsides),  Neur.  73 

Sclerosis,  amyotrophic  lateral,  in  man,  aged  28,  showing  Chvostek's  sign  (Leonard  Guthrie 

and  E.  G.  Fearnsides),  Neur.  71 

,  disseminated,  or  syringomyelia  (?),  case  for  diagnosis  (S.  A.  K.  Wilson),  Neur.  64 

,  symptoms  of,  following  shell-shock,  Psych,  and  Neur.  xxxiii,  xli 

Sclerotics,  blue,  in  osteogenesis  imperfecta,  Child.  50 

Scotch  nurse,  false  story  of  death  of.  example  of  hysterical  phantasy,  Psych.  12 
Scotland,  mortality-rate  of  British  troops  stationed  in.  100  years  ago,  Hist.  93 
Scotomata,  central  and  paracentral,  due  to  bullet  and  shrapnel  wounds   of  brain,  Ophth. 
69-74 
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Scotomata,  central,  caused  by  bullet  or  shrapnel  wounds,  bearing  of  onquestionofcorti.nl 

representation  of  macula,  Ophth.  69 
with  homonymous  hemianopia  caused    bv   bullet  wounds  of  brain,  cases,  Ophth. 

74-78 

,  paracentral,  caused  by  sbell  or  bullet  wounds,  cases,  Ophth.  78-87 

,  superior,  due  to  bullet  injury  of  brain,  Ophth.  83,  86 

Scott,   Sydney.  —  Case   of    latent   tuberculosis   of   the    lateral   sinus   secondary    to   chronic 

suppurative  otitis  media,  histological  specimen  of  the  sinus  contents,  Otol.  84 

,  discussion  on  audible  tinnitus  in  boy,  Otol.  27 

on  otogenic  facial  paralysis.  Otol.  42 

on  significance  of  unilateral  sero-mucous  catarrh  of  middle  ear  in  persons  over 

middle  age,  Otol.  37 

on  skin-grafting  in  mastoid  operations,  Otol.  17 

on  total  occlusion  of  right  external  auditory  meatus,  Otol.  6 

on  tuberculous  (?)  septic  (?)  meningitis  following  suppurative  otitis  media,  Otol.  33 

,  histological  preparations  of   the   labyrinths  and  tympana  of  a  soldier  suffering  from 

deafness  due  to  a  bullet  wound  of  the  vertex  of  the  skull,  Otol.  28 
Screen  support,  adjustable  (N.  S.  Finzi),  Electr.  91 
Scrotum,  cancer  of,  removal  of  inguinal  glands  followed  by  eruption  of  red  patches,  case  for 

diagnosis,  Derm.  151,  152 
,  recurrent  serpiginous  syphilide  of,  treated  by  intramuscular   injection  of   intramine, 

Derm.  170 
Scurvy  on  Gallipoli  Peninsula,  R.S.M.  Lect.  117 

Sea-faring  communities,  sound  teeth  among  inhabitants  of,  Child.  86 
Sea-front  at  Alexandria  used  as  latrine,  Epid.  45 
Sedd-ul-Bahr,  attacks  of  Phlebotomies  papataci  at,  R.S.M.  Lect.  108 

,  laboratories  of  French  workers  at,  R.S.M.  Lect.  107,  108 

Seeuwen,  H.  J. — Observations  on  heart  conditions  (in  convalescent  soldiers),  Surg.  58 
Sella  turcica,  enlargement  of,  in  Lorain  type  of  dyspituitarism,  how  revealed,  Child.  14 

,  skiagram  of,  in  case  of  giantism,  Child.  75 

,  X-ray  of,  in  "  pudding-face  "  type  of  dyspituitarism,  Neur.  70 

Semnopithecus,  canine  pulp  of,  Odont.  38,  3'.) 

Semon's  law,  illustration  of,  Laryng.  37 

Sensation  andphysical  process  accompanying,  distinction  between,  Neur.  10 

Sensory  symptoms,  sudden  disappearance  of,  in  case  of  (?)  syringomyelia  and  syringobulbia 

(C.  M.  Hinds  Howell),  Neur.  44 
Sepsis,  death  from,  six  days  after  removal  by  direct  method  of  large  irregular  piece  of  bone. 

impacted  in  oesophagus  (D.  R.  Paterson),  Laryng.  41 

,  in  war  injuries  of  jaw  and  face,  control  of,  Odont.  110,  1 17 

Septic  infection  in  irritable  heart  of  soldiers,  Therap.  40 

Septicemia,  frequent,  in  classical  form,  rare  in  toxic  form  of  gas  gaugrene,  K  129 

,  intravenous  injections  of  eusol  in,  Path.  19 

Septum  (nasal)  perforation,  from  working  with  chromic  acid.  Derm.  82 

Seqdeiba,  G.  W.— Discussion  on  case  of  dermatitis  herpetiformis,  Derm.  209 

Sequeira,  J.  H.— Case  of  dermatolysis  and  molluscum  fibrosum,  with  congenital   morbus 

cordis  and  kyphosis,  Derm.  84 

,  case  of  erythrodermia,  Derm.  1 

granulomata,  Derm.  5 

,  discussion  on  case  for  diagnosis,  Derm.  152 

(?  tuberculosis),  Derm 

of  lichen  scrofulosorum,  Derm.  143 

on  mycosis  fungoides  in  woman,  Derm.  150 

on  recurrent  herpes  /.oster  of  face  with  hemiatrophy,  I  >crm.  1 1 

on  result  of  arsenical  intoxication,  Derm.  8 

on  Simpson  light,  Electr.  68 
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Seqceira,  J.  H.— Discussion  on  so-called  idiopathic  multiple  pigment  sarcoma  of  Kaposi, 
Derm.  63 

,  discussion  on  theory  and  practice  of  chemotherapy,  Derm.  178 

,  sclerodermia  occurring  in  a  case  of  myxcedema  while  under  thyroid  treatment,  Derm. 

41,  67 

with  Graves"s  disease,  Derm.  60 

,  severe  case  of  acne,  Derm.  156 

Sequestrum,  bony,  believed  to  be  aunulus  tympanicus.   removed  from  external  meatus  of 
infant,  Otol.  1 

in  fractured  radius,  X-ray  appearance,  Electr.  93 

Sequestra  in  humerus,  after  comminuted  fracture,  X-ray  appearance,  Electr.  93 
Sera,  antidysenteric,  acute,  in  treatment  of  running  dysentery,  R.S.M.  Lect.  84,  85 

,    "control"    for   testing    patient's   serum    in   compluetic    reaction    (Wassermann),    in 

amentia.  Psych.  35 

,  polyvalent,  in  treatment  of  running  dysentery,  R.S.M.  Lect.  85 

Serbia,  paratyphoid  B  in,  Med.  24 

Serophytes,  effect  of  antitryptic  power  of  serum  on.  R.S.M.  Lect.  15 

,  imperfect  or  secondary,  growth  checked  by  antitryptic  power  of  serum,  R.S.M. Lect.  15 

,  in  wound  infection,  R.S.M.  Lect.  8,  9 

in  wound  infection,  R.S.M.  Lect.  8 

Sero-saprophytes,  growth  inhibited  by  antitryptic  power  of  serum,  R.S.M.  Lect.  15 
in  wound  infections,  R.S.M.  Lect.  8 

Serous  cavities  and  unopened  joints,  treatment  of  infections  in,  R.S.M.  Lect.  59 

Serum,  antimeningococcic,  Flexner's,  treatment   by,  of   cerebrospinal  meningitis,  Therap. 
5,  6,  10 

,  dosage,  Therap.  11,  12 

,  issued  by  Lister  Institute,  value  in  treatment  of  cerebrospinal  meningitis,  Path.  3  ; 

Therap.  23 

,  Mulford's,  treatment  by,  of  cerebrospinal  meningitis,   Therap.  23 

,  treatment  by,  of  cerebrospinal  meningitis,  Therap.  4,  13,  14,  15,  17,  23 

,  dosage,  Therap.  24 

,  failure  of,  Therap.  4,  5,  8,  14,  25 

f  technique  of  administration.  Therap.  24 

,  antitryptic  power  of,  acts  as  check  on  microbial  growth,  R.S.M.  Lect.  15 

,  increase  in  wounded,  R.S.M.  Lect.  16 

,  microbes  reducing,  R.S.M.  Lect.  8  (footnote) 

,  emigration  of  leucocytes  from  blood-clot  to,  Path.  13 

from  trench  nephritis  cases,  toxicity  extreme,  Med.  and  Therap.  xxviii,  xxix 

in  wound  infections,  antitryptic  power  of,  data  furnished  by,  R.S.M.  Lect.  11 

— : — ,  inactivation  of,  Psych.  30,  31 

,  by  heat,  and  inactivation  at  room  temperature,  Psych.  31 

,  lipoid-globulin  molecules  of,  Derm.  107 

,  see  also  Lipoid-globulin  molecules 

,  methods  of  culture  of,  in  capillary  tubes,  R.S.M.  Lect.  11 

,  normal,  growth  out  into,  of  streptococcus  found  in  wounds,  R.S.M.  Lect.  9 

,  result  of  linear  implantations,  R.S.M.  Lect.  17,  18 

of  patient  in  compluetic  reaction  (Wassermann),  in  amentia,  Psych.  34 

,  injection  in  cerebrospinal  meningitis,  Therap.  18,  20 

of  wounded  ;  opsonic  power  of,  data  furnished  by  measurements  of,  R.S.M.  Lect.  19 

,  result  of  linear  implantations,  R.S.M.  Lect.  17 

,  series  of  volumes  of,  implanted  by  "  wash  and  after-wash"  or  "wave-wash"  methods  ; 

method  of  making  anaerobic  cultures  of,  R.S.M.  Lect.  14 

— — ,  streptococcus  in,  destruction  by  salvarsan,  neo-salvarsan  and  optochin,  R.S.M.  Lect.  36 

disease,  in  relation  to  transient  paralysis,  Child.  56,58 

therapy,  in  gas  gangrene,  R.S.M.  Lect.  138,  140,  141,  142 
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Sexual  activity,  human  and  animal,  compared.  Hist.  62 

— —  season  in  human  female,  among  civilized  nations   and    uncivilized    tribes    compared, 
Hist.  63 

— in  wild  and  domestic  animals  compared,  Hist.  62 

Shakespeare,  on  dreams  of  soldiers,  quotation  from,  Psych,  and  Neur.  xiv,  xv 
Shattock,  S.  G. — Report  on  nasopharyngeal  polypus  originating  in  right  maxillarj  antrum, 
Laryng.  16 

,  the   traumatic    causation   of  appendicitis  :    an    examination   of   the  contents   of    100 

vermiform  appendices  taken   consecutively  from  persons  dying  at  and  over  the  age 
of  40;  and  of  the  contents  of  twenty-five  appendices  taken  from  those  dying  Del 
the  ages   of    15    and    25    inclusively;     together  with    an    examination   of    a    series   of 
appendicular   concretions,    Ac,    and   observations    upon    appendicular    pigmentation. 
Path.  23-88 
Sheep,  immunization  with  toxin  of  Bacillus  perfringens,  B.S.M.  Lect.  140 
Shell  explosion,  burial  after,  results,  Psych,  and  Neur.  iii,  viii,  xx 

■ causing  slight  "  punched  in  "  wouuds,  R.S.M.  Lect.  7 

Shell  of  molluscs,  formation,  earlier  views  on,  Odont.  16 

,  present  view  on,  Odont.  16 

,  thickness  of,  formation,  Odont.  17 

Shell,   removal   of   piece   of,    from   cerebellum   of   soldier  wounded    at    Ypres   (Sir   William 
Milligan),  Otol.  31 

"shock,  hearing  affected  by,  Psych,  and  Neur.  xxiii 

regarded  as  injury  though  without  visible  sign,  Psych,  and  Neur.  i 

without  visible  signs  of   injury,  acute  stage  accompanied   by  illusions  and   hallu- 
cinations, Psych,  and  Neur.  xxiii,  xxv 

■ ,  analysis  of  histories  in  series  of  cases,  Psych,  and  Neur.  xxxix, 

xl 

and  psychic  trauma  from  witnessing  death  of  comrades,  Psych. 

and  Neur.  xiii 

,  as  factor  in  causation  of  irritable  heart  of  soldiers,  Theraji.  1:2,  43 

,  associated  with  exophthalmic  goitre,  Therap.  50,  51 

,  causing  instantaueous  death.  Psych,  and  Neur.  iii 

■ ,  cerebral  concussion,  as  opposed  to  psychical  trauma.,  occurring 

in,  Psych,  and  Neur.  xxxiv 

from  mental  symptoms,  Psych,  and  Neur.  vi 

,  commotio  cerebri  from,  Psych,  and  Neur.  ii,  iii 

. .discussion  on:    (W.   Brown),  Psych,  and   Neur.  xxvii :    (J.   S. 

Collier),  Psych,  and  Neur.  xxxiv;  (E.  G.  Fearnsides),  Psych,  and  Neur.  xxxix  ; 
(J.  Dundas  Grant),  Psych,  and  Neur.  xxxvii  ;  (Leonard  Guthrie),  Psych,  and  Neur.  xli  ; 
(Wilfred  Harris),  Psych,  and  Neur.  xxxiii  ;  (W.  H.  Jessop),  Psych,  and  Neur.  xxxvi  ; 
(W.  McDougall),  Psych,  and  Neur.  xxv;  (F.  W.  Mott)  (opening),  Psych,  and  Neur.  i, 
(reply),  xli  ;  (T.  E.  K.  Stansfield),  Psych,  and  Near,  xxx  ;  (H.  Campbell  Thomson), 
Psych,  and  Neur.  xxxvi 

,  fear  in  production  of,  Psych,  ami  Neur.  xlii 

. ,  followed  by  amnesia,  Psyoh.  ami  Neur.  vii 

by  deaf-mutism,  Psyoh.  and  Neur.  xv,  xvi,  xvii 

by  deafness   and   hallucinations   of   bearing,   Psych,  and 

Neur.  xxiii 

by  disorders  and  loss  of  consciousness.  Psyoh.  and  Neur.  iii 

by  disturbances  of  vision,  Psych,  and  Neur.  xxiii.  xxxvi, 

xliii 

bv  hyperacusis,  Psych,  and  Neur.  vii,  xxi 

by  insomnia,  Psych,  and  Neur.  vi 

by  loss  of  memory,  Psych,  and  Neur.  I 

by  maniacal  excitement,  case,  Psyoh.  and  Neur.  xi 
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Shell  shock  without  visible  signs  of  injury,  followed  by  mental  disease,  Psych,  and  Neur.  xxv 

by  motor  disturbances,  Psych,  and  Neur.  xxiv 

by  psychic  trauma,  Psych,  and  Neur.  ii 

and  terrifying  dreams,  Psych,  and  Neur.  xi 

bv  retrograde  amnesia,  Psych,  and  Neur.  x,  xi,  xxvi,  xli 

by  rhythmical  tremors,  Psych,  and  Neur.  xxii 

by  speech  defects,  Psych,  and  Neur.  xvi 

by  symptoms  of  disseminated  sclerosis,  Psych,  and  Neur. 

xxxiii,  xl,  xli 

by  terrifying  dreams,  Psych,  and  Neur.  xi,  xxvii 

,  functional  neuroses  in,  Psych,  and  Neur.  ii,  iii 

,  gait  after,  Psych,  and  Neur.  xxiv 

t  gas  poisoning  in  relation  to  development  of,  Psych,  and  Neur. 

i,  xli,  xliii 

,  general  paralysis  of   the  insane,  or  syphilitic  brain  disease, 

developing  after,  Psych,  and  Neur.  vi 

,  headache,  intractable,  symptom  of,  Psych,  and  Neur.  xxiii,  xxiv 

,  importance  of  Wassermann  test  in,  Psych,  and  Neur.  xl 

in  individuals  of  neuropathic  predisposition,  Psych,  and  Neur.  v 

in  mental  defectives,  Psych,  and  Neur.  v,  vi 

in    sound  individuals   after   continued    exposure,  Psych,    and 

Neur.  v 

in  subjects  of  epilepsy,  Psych,  and  Neur.  v,  vi,  xxxiv,  xlii 

,  malingering  after,  Psych,  and  Neur.  xxii,  xxiii,  xxxvi 

difficult  to  detect,  Psych,  and  Neur.  ii 

,  nerve-centres  affected  by,  Psych,  and  Neur.  iii 

,  notion  of   never  recovering  becoming  fixed  idea,  Psych,  and 

Neur.  ii 

,  noxious  fumes  as  factor  in,  Psych,  and  Neur.  iv 

,  phlegmatic  as  well  as  neurotic  individuals  affected  by,  Psych. 

and  Neur.  xxxiii 

,  recovery  of  musical  memory  after,  Psych,  and  Neur.  viii,  ix, 

xxvi,  xxxvi,  xliii 

,  relapses  due  to  Zeppelin  raids,  Psych,  and  Neur.  vii 

,  relation  to  immediate  previous  history  of  patient,  Psych,  and 

Neur.  xl,  xli 

,  subjects  most  liable  to,  Psych,  and  Neur.  iii,  iv,  v 

,  symptoms  following  loss  of  consciousness,  Psych,  and  Neur.  xxi 

,  treatment,  Therap.  47 

by  hypnosis,  Psych,  and  Neur.  xxvii 

by  light  etherization,  Psych,  and  Neur.  xxxv 

by  massage  and  electricity,  Psych,  and  Neur.  ii,  xxxv,  xliii 

■ ■ by  suggestion,  Psych,  and  Neur.  xx,  xxi,  xxvii,  xliii 

. vision  affected  by,  Psych,  and  Neur.  xxiii 

wounds  causing  paracentral  scotomata,  cases,  Ophth.  78 

,  infections  from,  R.S.M.  Lect.  6 

of  brain,  causing  quadrantic  hemianopia,  cases,  Ophth.  63-69 

,  see  also  Shrapnel,  shell  and  bomb  wounds 

Sherren  J.,  overlooking  of  epicritic  sensory  deviations,  quoted,  Surg.   17 

Sherrington,  C.  S.,  F.R.S.,  effect  of    stimulation  of   splanchnic  nerves  on  musculature  of 

abdominal  wall,  quoted.  Electr.  3 
Shiga's  bacillus,  dysentery  due  to,  R.S.M.  Lect.  92,  98 

Shillitoe,  A. — Discussion  on  theory  and  practice  of  chemotherapy,  Derm.  180 
Shipley,  A.  E.,  F.R.S. ,  function  of  fibrils  in  terebratula  and  crania,  quoted,  Odont.  18,  20 
Shipway,  F.  E.,  and  Pembrey,  M.  S. — Observations  on  the  influence  of   anaesthetics  on 
the  temperature  of  the  body,  Ansesth.   1 
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Shock,  emotional,  factor  in  "commotio  cerebri,"  Psych,  and  Nenr.  xi 

,  in  case  of  traumatic  neurasthenia  prior  to  enlistment,   Psych,  and  Neur.  xii 

Shot  in  vermiform  appendix,  museum  specimens,  Path.  G5 

,  small,  nuclei  of  appendicular  faecal  concretion,  Path.  86 

Shoulder,  circumduction,  active  or  passive,  Surg.  3S 

(single),  remedial  exercises,  Surg.  52 

Shoulders  and  back,  remedial  exercises,  Surg.  54 

Shrapnel  and  bullet  wounds  of  brain,  causing  central  and  paracentral  scotomata,  Ophth.  C'.»  -7  t 

causing  slight  "punched  in"  wounds,  R.S.M.  Lect.  7 

,  fragments  of,  successful  removal  from  tissues  by  new  bullet  extractor,  Electr.  84,  85 

shell  explosion,  injury  from,  causing  loss  of  voice,  Laryu 

,  shell  and  bomb  wounds,  essential  feature  of,  R.S.M.  Lect.  6 

— ,  heavy  microbial  implantation  following,  R.S.M.  Lect.  6 

,  "  punched-in.'"  setting  up  imprisoned  infection,  R.S.M.  Lect.  7 

wound,  case  of  reaction  testing  of  muscles  and  nerves  in,  Electr.  29 

causing  central  scotomata,   bearing  of,  on  question  of  cortical  representation   of 

macula,  Ophth.  71 

of  left  parietal  region,  followed  by  right  hemiplegia,  case,  Neur.  67 

of  nose  and  cheek  (L.  H.  Pegler),  Laryng.  21 

Shcttleworth,  G.  E. — Discussion  on  case  of  word-  and  letter-blindness,  Child.  11 

,  discussion  on  compluetic  reaction  (YYassermann)  in  amentia,  Psych.  63 

Sibley,  W.  Knowsley. — Angiokeratoma,  Derm.  12 
,  case  for  diagnosis  (?  tuberculosis),  Derm.  37,  76 

of  actinomycosis,  Derm.  48 

of  Kaposi"s  multiple  pigmentary  sarcoma,  Derm.  222 

of  pityriasis  rubra  pilaris,  Derm.  193 

of  (?)  urticaria  pigmentosa  in  soldier,  aged  19,  Derm.  215,  219 

,  discussion  on  case  of  chronic  ulceration  (ulcus  molle  serpiginosum),  Derm.  25 

for  diagnosis,  Derm.  88 

of  Darier's  disease,  Derm.  199 

of  lichen  planus  hypertrophicus,  Derm.  201 

of    sclerodermia,    associated  with    Graves's    disease,    and    later    myxcedema, 

Derm.  73 

of  tuberculous  disease  of  face,  Derm.  212 

on  general  carcinomatous  infiltration  of  skin,  resulting  from  X-ray  burn,  Derm.  7»'. 

,  horny  growth  on  arm,  Derm.  15 

,  lichen  obtusus  corneus,  Derm.  218 

Sick  and  wounded,  distribution  from  military  hospitals,  Surg.  31 

,  no  distinction  between,  R.S.M.  Lect.  1 

t  service  for  treatment  of,  civil  medical  and  surgical  profession  specially  responsible 

for,  R.S.M.  Lect.  60,  61 

t  suggested  reform  in  organization,  R.S.M.  Lect.  61,  62 

Sickness,  not  mortality,  main  cause  of  disaster  to  British  Army  in  Walchcren  Expedition 
(1809),  Hist.  94 

Side-chain  theorv,  cause  of  union  of  antigen  and  antibody  in,  Derm.  Ill 

Siebenmann,  cause  of  late  type  of  congenital  syphil  toted,  Otol.  65 

,  changes  in  the  bone  in  otosclerosis,  quoted,  01 

'  skin-grafting  in  radical  mastoid  operation,  qu<>:  B,  15 

Sierra  Leone,  mortality  of  British  Army  at  (1817-21),  Bint.  95 

(  sanitation  formerly  bad,  Hist.  98 

,  situation  naturally  healthy,  Hist.  98 

Sight,  loss  of,  attributed  to  ophthalmoscopic  examination,  allusion  to,  by  Hughhngs  Jackson, 

Neur    4 

attributed  to  treatment,  allusion  to,  by  Hughlings  Jackson,  Neur.  4 

,  preservation  of,  diet  as  means  of,  Laurentiuss  views  upon,  Hist.  13, 
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Sight  sensations  precursors  of  epileptic  attacks,  Neur.  11,  12 

,  see  also  Vision 

Silica,  absence  in  final  material  in  preparation  of  inferior  flour,  tested  by  samples,  Path.  28 

,  ingestion  of,  not  followed  by  appendicitis,  Path.  28,  29 

,  inhaled,  injurious  to  lungs,  Path.  26 

Silver  arc,  ultra-violet  radiation  from,  Electr.  65 

,  colloidal,  in  treatment  of  chilblains,  Derm.  132 

,  in  treatment  of  piles,  Derm.  132 

electrodes,  rays  formed  between,  selective  action  of,  Laryng.  24 

t  nitrate  of,  in  treatment  of  chronic  dysentery,  R.S.M.  Lect.  76 

in  ulcero-membranous  stomatitis  and  gingivitis,  Med.  55 

ornaments,  tarnishing  of,  during  menstruation,  Hist.  65 

Simpson,   W.   J.    R.,   C.M.G. — Discussion    on    mortality   in   British    Army    100   years   ago, 

Hist,  98 

,  discussion  on  treatment  of  dysentery,  R.S.M.  Lect.  96 

Simpson  electrodes,  spectrum  of,  compared,  by  means  of  tungsten,  with  spectrum  from  arc 

Electr.  66 

,  ultra-violet  radiation  from,  Electr.  66 

,  question  of  penetration  of  human  tissues,  Electr.  66 

light,  apparatus  for  production  of,  Electr.  60 

,  change  in  nomenclature  discussed,  Electr.  73 

,  nature  of,  Electr.  61 

,  origin  of,  Electr.  60 

,  physical  properties  of  (Sidney  Russ),  Electr.  65 

,  physiological  properties  of,  Electr.  62 

,  rays  of,  Electr.  61,  62 

,  deep  effects  due  to  counter-irritation,  Electr.  71 

,  proved  to  possess  no  penetrative  power,  Electr.  68-70 

■ ,  substances  used  in  proof,  Electr.  68-70 

.  relative  intensity  compared  with  that  of  carbon  arc,  Electr.  67 

,  rich  in  actinic  rays,  Electr.  68 

,  therapeutic  properties  of,  Electr.  62 

,  mainly  due  to  ultra-violet  rays,  Electr.  63 

,  treatment  by,  cases  illustrating  results  obtained  (W.  Douglas  Harmer),  Laryng.  23 

,  metbod  of  application  in,  Electr.  61 

■ of  asthma,  Electr.  64 

of  eczema,   Electr.  64,  72 

of  lupus,  Electr.  63 

of  rheumatoid  arthritis,  Electr.  72 

of  rodent  ulcer,  Electr.  63 

— — of  tuberculous  disease  of  elbow-joint,  Electr.  72 

,  ultra-violet  rays  of,  how  produced,  Laryng.  24 

,  use  of  (E.  P.  Cumberbatch),  Electr.  60 

Singer,  Charles. — Note  on  a  thirteenth-century  diagram  of  the  male  genitalia,  Hist.  212 

,  thirteenth-century  drawing  of  the  anatomy  of  the  uterus  and  adnexa,  Hist.  43 

,  miniatures  illustrating  medical  practice,  Hist.  29-42 

Singer,   Dorothea  Waley.  —Some  plague  tractates  (fourteenth  and  fifteenth  centuries), 

Hist.  159-212 
Sinuses,  in  connexion  with  fractures  of  jaw,  Odont.  88 
,   left  frontal,  ethmoidal,  and  maxillary;    chronic  suppuration  of,  case  (Irwin  Moore), 

Laryng.  12 
Sinusoidal  alternating  current,  in  treatment  of  paralysed  muscles,  Surg.  21 
Siphon  bandages  for  carrying  off  washings  from  wounds,  R.S.M.  Lect.  65,  66 
Skeleton  from  case  of  osteogenesis  imperfecta  (H.  C.  Cameron),  Child.  48 
Skin  and  internal  organs,  functional  balance  between,  Bain.  30 
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Skin  and  subcutaueous  tissue,  atrophy  of,  following  nodular  lupus  erythematosus,  case  for 

diagnosis  (J.  M.  H.  MacLeod),  Derm.  87 

,  cold,  present  in  irritable  heart  of  soldiers,  Therap.  1 1 

,  diphtheria  of,  with  lesions  bullous  from  first.  Child. 

diseases,  treatment  by  mercury  vapour  lamp,  Elcctr.  68 

,  dryness  of,  influence  on  contraction  of  muscles,  Electr.  '■'<■> 

,  fresh  human,  impenetrable  by  rays  of  Simpson  light,  Electr.  70,  71 

,  functional  relation  with  gastro-intestinal  mucous  membrane  and  kidneys,  Main.  30 

with  highest  nervous  centres,  Bain.  30 

,  human,  used  to  test  penetration  of  ultra-violet  radiation,  Electr.  *,<'. 

,  necrosis  of,  from  handling  "composition  "  (an  explosive)  (J.  M.  H.  MacLeod),  Derm.  82 

of  arm,  general  carcinomatous  infiltration  of  (cancer  en  cuirasse),  apparently  resulting 

from  X-ray   burn  in  treatment  of  indolent  breast  scirrhus   (E.  G.   Graham  Little), 

Derm.  74 

,  tuberculosis  of,  acute,  disseminated  (B.  G.  Graham  Little),  Derm.  144 

,  tuberculous  disease  of,  Derm.  37-41,  01 

,  tumours  of,  very  unusual,  case  of  (E.  G.  Graham  Little),  Derm.  103 

,  turning  in  piece  of,  for  restoration  of  wall  after  removal  of  h\  popharvngeal  carcinoma 

(W.  M.  Mollison),  Laryng.  69 
Skin  areas,  stimulation  of,  douches  directed  to,  in  treatment  of  intestinal  stasis,  Bain.  26 

,  in  gastroptosis,  Bain.  29 

,  response   of   hollow   abdominal  viscera   to,    determined    by   plmnendoscope, 

Bain.  29 
,  various,  of  abdominal  wall,  stimulation  in  treatment  of  colic  stasis,  results  con- 
firmed by  X-ray  examination  and  opaque  meal,  Bain.  32 
_ .stimulation  in  correction  of  achalasia  of  stomach   and    intestine, 

Bain.  24,  25 

in  correction  of  atonic  dilatation  of  stomach,  Bain.  31 

,  direction  taken,  Bain.  31,  32 

,  massage  combined  with,  Bain.  29 

flaps,  formation  of,  after  radical  mastoid  operation,  Otol.  19 

grafting  in  mastoid  operations,  advantages,  Otol.  10,  22 

,  age  of  subjects  for,  Otol.  16 

: — ,  Ballance's  method,  Otol.  9,  21 

discussion  on  (J.  S.  Fraser),  Otol.  20;    (J.  Dundas  Grant),   Otol.   22; 

(A.  A.  Gray),  Otol.  14  ;  (T.  Mark  Novell),  Otol.  18;  (I'm  McKenzie),  Otol.   22  ;   ill.  -I . 

Marriage)    (opening),    Otol.    8,     (reply),    Otol.    23;    (Sydney    Scott),    otol.    17;    (\Y. 

Stuart-Low),  Otol.  23;   (Hunter  Tod),  Otol.  18;    (G.  E.   West),  Otol.   15 

. ,  Gray's  method,  Otol.  15,  18 

,  methods  of  cutting  and  applying  graft-.  Otol.  10,  15,  16,  17.  H,  21 

,  objections  to,  Otol.  11,  18 

,  razor  for,  Otol.  15,  16,  J2 

,  results  as  to  hearing  power,  Otol.  11,  16,  LI 

,  tamponning  iu,  otol.  U,  16,  17 

,  Thiersch's  method,  Otol.  9,  22,  23 

,  in  operation  for  rhinophyma,  Laryng.  78,  79 

t  in  operations  for  suppuration  of  internal  ear,  contra-indicai  14,  17 

,  mastoid  operations  without,  Otol.  18,  19 

,  primary,  in  mastoid  operations,  Otol.  11 

,  advantages,  Otol.  11,  16 

,  healing  after,  causes  of  delay,  O: 

,  time  required  for,  Otol.  13 

,  method,  Otol.  12 

. . ,  preferable  to  blood-clot  dr«  I.  13 

)  in  operations  for  chronic  mastoid  disease  with  complications,  Otol.  14 

10 
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Skiu  stimulation  in  gastroptosis,  Bain.  29 

Skull,  fracture  of  base  of,  in  baby  (E.  D.  D.  Davis),  Otol.  88 

,  fractured  witb  healed  attic  suppuration  of  unusual  type,  case  of  (E.  D.  Davis),  Otol.  4 

,  horizontal  section  through,  showing  relations  of  area  striata,  Ophth.  62 

,  in    osteogenesis    imperfecta,  mosaic  of  small   Wormian    bones,    in    temporal    region, 

Child.  45 

,  typical  and  peculiar  formatiou,  Child.  45 

— ,  confusion  with  hydrocephalus,  Child.  44,  50 

,  vertex  of,  bullet  wound,   haemorrhage  into  one  middle  ear  without  fracture    of  base, 

Otol.  31 
,  histological  preparations  of  labyrinths  and  tympana  of  soldier  suffer- 
ing from  deafness  due  to  (S.  Scott),  Otol.  28 

Skull-and-mandible  splint,  for  war  injuries  of  jaw  and  face,  Odont.  87 

Skulls  of  ancient  Egyptians,  attrition  of  first  permanent  molar,  Odont.  60 

,  difficulty  in  determining  age,  Odont.  57 

Sleep,  general  anaesthesia  a  means  of  inducing  during  cerebrospinal  meningitis,  Therap.  18 

Sleeping  sickness,  salvarsan  primarily  intended  as  remedy  for,  Derm.  53 

,  trypanosome  not  sole  cause  of,  Derm.   116;  see  also  Tvypanosomes,  infection  by; 

Triipanosomiasis 

Small-pox,  inoculation   of,   in  Carlisle  in    1755,   autograph  letter   describing   (H.    Barnes), 
Hist.  21 

Smee,  mortality  in  British  Army  from  actuarial  point  of  view,  quoted,  Hist.  90 

Smith,  Professor  G.  Elliot,  F.R.S. — Cranium  of  Piltdown  man,  quoted,  Odont.  42 
— ,  discussion  on  significance  of  radiographs  of  Piltdown  teeth,  Odont.  56 

Smith,  Heywood. — Discussion  on  primary  carcinoma  of  Fallopian  tube,  Obst.  60 

Smith,  J.  Priestley. — Discussion  on  operative  treatment  of  high  myopia,  Ophth.  23 

,  discussion  on  a  fallacy  in  diagnosis  of  glioma  retina?,  Ophth.  12 

Smith,  J.  Lorrain,  preparation  of  eusol  by,  R.S.M.  Lect.  107 

Smith,  R.  Percy. — Discussion  on  compluetic  reaction  (Wassermann)  in  amentia,  Psych.  63 

Smith,   Sir  Thomas,  and  Cheadle,  W.  B.,  analysis  of  cases  of   foreign   bodies   in  bronchi, 
Laryng.  81 

Smith,  Travers. — Discussion  on  case  for  diagnosis  (?  tuberculosis),  Derm.  39 

,  discussion  on  case  of  polio-encephalo-myelitis,  Cbild.  IS 

on  sclerodermia  with  Graves's  disease,  Derm.  67 

Smith,  W.  Mitchell.—  Case  of  giantism,  Child.  74 

,  discussion  on  case  of  infantilism,  Child.  73 

Smreker,  E.,  structure  and  arrangement  of  enamel  prisms,  quoted,  Odont.  121-123 

Snails,  contamination  of  water  with  bilharzia  infection  bj-,  R.S.M.  Lect.  166 
— ,  life-cycle  of  bilharzia  worm  in,  R.S.M.  Lect.  162  ;  see  also  Mollusca 

Snare,  in  removal  of  nasopharyngeal  angeiofibroma,  Laryng.  33 

Soamin,   alone   or    combined   with    serum   or    auto-vaccine   in    treatment   of   cerebrospinal 
meningitis,  Therap.  13,  14 

Soda,  acid  sulphate  tablets,  effective  cercariacide,  R.S.M.  Lect.  167 

,  citrate  of,  employment  in  combination  with  hypertonic  salt  solutions  in  wound  infec- 
tions, purpose  of,  R.S.M.  Lect.  57 

Sodium    bicarbonate   and   dextrose    injection   after    chloroform   administration    in   labour, 
Obst.   127 

— — in  pancreatic  secretion  rendering  intestinal  contents  alkaline,  Path.  37 

,  prevents  oxidation  of  steel,  Path.  37 

,  solution  of,  prevents  oxidation  of  iron  filings,  Path.  37 

■ ■  chloride,  extraction  of  blood  from  tube  of  water-agar  by,  R.S.M.  Lect.  44,  45 

— ,  silicate  of,  osmotic  growth  formed  by  copper  sulphate  in,  Odont.  6,  7 
— ,  sulphate,  combined  with  emetine  hydrochloride  in  treatment  of  both  forms  of  dysentery. 
R.S.M.  Lect.  84 

in  treatment  of  bacillary  dysentery,  R.S.M.  Lect.  78,  84 
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Sodium  sulphate  in  treatment  of  bacillary  dysentery,  mode  of  action,  R.S.M 

sulpho-carbonate  in  treatment  of  chronic  septic  ulceration,  Derm.  5'J,  <>1 

Soil,  drainage  of,  influence  of,  on  death-rate  from  phthisic,  Rain.  3 

,  influence  of,  on  prevalence  of  phthisis  (VV.  Gordon),  Bain.  1 

Solar  oil,  as  disinfectant  for  latrines  on  Gallipoli  Peninsula,  li.S.M.  Lect.  110 

Solder,  pellet  of,  in  vermiform  appendix,  museum  specimen,  Path.  64 

Soldier,  aphonia  in,  case  (J.  Coubro  Potter),  Laryng.  90 

Soldier's  heart,  see  Heart,  irritable,  of  soldiers 

Soldiers,  convalescent,  course  of  gymnastics  for,  Surg.  41. 

,  exercises  in  physical  training  for,  full,  Surg.  57 

,  light.  Surg.  55 

,  remedial  exercises  for,  Surg.  51-55 

,  sent  to  command  depots,  Surg.  31 

,  sufferings  of,  Surg.  32,  33 

,  treatment  at  command  depots,  Surg.  31,  32 

by  electricity,  Surg.  32,  33,  36.  67 

by  mineralized  baths,  Surg.  63 

by  physical  means  (R.  Tait  McKenzie),  Surg.  31-70 

,  disabled,  lack  of  records  of  treatment  of,  at  British  health  resorts,  Bain.  40,  17 

,  number  treated  at  Devonshire  Hospital,  Buxton,  Bain.  51 

,  treatment  at  Granville  Special  Canadian  Hospital,  Kamsgate,  Bain.  £1 

by  mechano-therapy,  Electr.  44,  45 

by  physico-therapeutic  methods  now  used  in  Paris,  Bain.  15,  l-> 

,  objects  of,  Bain.  48 

by  preparatory  heat,  Bain.  49,  50 

by  whirl  baths  at  Grand  Palais  Hospital,  Paris,  Bain.  46,  52 

,  dysentery,  amcebic,  among,  R.S.M.  Lect.  7S 

,  bacillary,  among,  R.S.M.  Lect.  7s 

,  epidemic  of  influenzal  paratyphoid  in,  Med.  36 

from   the   front,    "functional   aphonia''    in,    treatment    of    (Sir    William    Millig.ini, 

Laryng.  83 
,  invalided,  returned  from  Gallipoli,  percentages  of  carriers  of  amcebic  dysenterj ,  R.S  M 

Lect.  91 

: — ,  protozoal  infection  in,  R.S.M.  Lect.  'Jl 

,  reduction  of  crippling  from  wounds,  report  on,  Bain.  53 

,  terrifying  dreams  of,  Psych,  and  Near,  xi-xv 

,  teeth  of,  treatment,  Odont.  1 

,  wounded,  gas  gangrene  developing  in,  R.S.M.  Lect.  120,  121,  128,  136.  137 

Sols,  explanation  of,  Odont.  9 

Solution  '•  C,"  as  disinfectant  for  latrines  on  Gallipoli  Peninsula,  R.S.M.  Lect.    1 10 

Somatic  defects  as  factor  in  possible  cases  of  syphilitic  an  .  16 

Soul,  primitive  ideas  on  nature  of,  Hist.  147 

Sodttak,  H.  S.— Division  of  right  anterolateral  tract  of  the  cord  for  relief  of  pain  in  i  . 

crises,  Neur.  3s 
Spain,  plague  endemic  in,  throughout  fifteenth  century,  Hist. 
Spark-gap,  importance  of,  as  indication  of  penetration  in  experiments  with  Coolidge  I 

Electr.  101,  103 
Spasm,    tonic   intermittent,    affecting   chiefly    lower  extremities,    |  icter, 

arising  subsequent  to  attack  of  measles,  case  (T.  Grainger  Stew  .  45 

Spath,  connexion  between  acute  yellow  atrophy  and  pregnancy,  quoted,  Obst.  124 
Spectrum,  region  of  ultra-violet  light  in,  Electr.  65 
Speculum-camera  (H.  R.  Spencer  and  E.  A.  Barton),  Obst.  17 

,  description  of,  Obst.  18 

,  use  in  obtaining  records  of  tumours  and  other  affections  of  cervix  and  vagina,  Obst.  17-19 

Speech,  defects  of,  following  shell  shock,  Psych,  and  Neur.  xvi 
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Speech,  sudden  recovery,  in  hysterical  mutism,  Psych,  and  Neur.  xx 
Spence,  H.— Recurrent  syphilide  simulating  re-infection,  Derm.  96 
,  result  of  arsenical  intoxication  ten   months   after  one   injection   of   novarsenohenzol 

(Billon),  Derm.  6 
t  and  McDonagh,  J.  E.  R.— Three  cases  of  syphilis  treated  by  "intramine"  (di-ortho- 

amino-thio-benzene),  Derm.  51 
Spencer,  H.  R.—  Case  of  ruptured,  unilateral,  solid  cancer  of  ovary,  quoted,  Obst.  79 

,  discussion  on  cases  of  labour  obstructed  by  ovarian  cyst,  Obst.  24 

on  superstitions  concerning  menstruation,  Hist.  65 

on  unilateral  solid  primary  adenoma  of  ovary,  Obst.  84 

,  fourth  case  of  primary  carcinoma  of  the  Fallopian  tube,  Obst.  49 

,  needle-holder  for  vaginal  hysterectomy  and  deep  pelvic  work,  Obst.  20 

— — ,  wire-fed  tubular  needle  for  use  in  closing  vesico-vaginal  fistulae,  Obst.  20 

,  and  Barton,  E.  A.— Speculum- camera,  Obst.  17 

Sphincter,  cardiac,  position  of,  Electr.  6 

,  musculature  of  appendix  possessing  properties  of,  Electr.  10 

,  pharyngeal,  position  of,  Electr.  6 

or  sphincteric  region  separating  neuro-muscular  sections  in  alimentary  tract  from  one 

another,  Electr.  4 

,  temporary,  about  hepatic  flexure  of  colon,  Electr.  21 

Sphincteric  action  of  circular  musculature  at  terminal  part  of  ileum,  Electr.  2 

tract,  ileal,  nerve  fibres  connected  with,  Electr.  7 

Spicer.  W.  S.  Holmes. — Discussion  on  operative  treatment  of  high  myopia,  Ophth.  22 
,  and  Greeves,  R.  Affleck. — On  superficial  linear  keratitis,  together  with  an  account 

of  the  pathological  examination  of  two  affected  eyes,  Ophth.  39 
Kpierinck,  Johann,  Hist.  192;  see  also  Jolin  (of  Speyer?) 

Spinal  cord,  lumbar  region  of,  neoplasm  of  (H.  Campbell  Thomson),  Neur.  83 
,  neoplasms  of,  strict  localization  on  sensory  side  of,  signs  of  interference 

with  sensibility,  Neur.  85 
,  right  antero-lateral  tract,  division  of,  for  relief  of  pain  in  tabetic  crises  (H.  S. 

Souttar),  Neur.  38 
,  tracts  of,  division,  cases,  with  reasons  for  which  operation  has  been  performed, 

Neur.  43 
Spine,  cervical,  fracture  dislocation,  non-dilatation  of  pupil  in,  Neur.  24 

,  curvature  of,  in  case  of  rickets,  Child.  95,  97 

.  lumbar,  gunshot  wound  of ;   injury  to  cauda  equina  ;    destruction  of  pelvic  autonomic 

nerves;    paralysis  of   large  intestine  and    rectum;    recurrent  attacks  of   "intestinal 

obstruction  "  (E.  G.  Fearnsides),  Neur.  32 
Spirituous  liquors,  over-indulgence  in  as  factor  in  heart  trouble  in  soldiers,  Surg.  59 
Spirochceta  pallida,  action  of  ferrivine  on,  Derm.  168.  177 

,  action  of  ferrivine  on,  denied,  Derm.  177,  184-186 

,  colonies  of,  in  ovary  and  testes  in  cases  of  infantilism,  Psych.  43 

,  date  of  discovery,  Psych,  63 

,  life-cycle  of,  Derm.  175,  189 

,  rapid  disappearance  of,  following  injection  of  one  dose  of  salvarsan,  Derm.  187 

Spirochetal  and  fusiform  bacilli,  associated;  see  Vincent's  organisms 
Spirochetes,  form  of  dysentery  associated  with,  R.S.M.  Lect.  117 

from  microscopic  section  from  ear  of  seven  months'  foetus,  Otol.  63 

Spiracle  and  jaw,  muscles  acting  upon,  respective  sources  of  development,  Ophth.  1 
Splanchnic  and  vagal  nerve-fibres,  contact  with  three  points  in  alimentary  tract,  Electr.  7,  8 
Spleen,  abscess  of,  in  paratyphoid  fever.  Med.  6 

and  bone-marrow,  green  colour  in  case  with  hemorrhagic  diathesis,  Clin.  10,  11 

,  enlargement,  in  paratyphoid  fever,  Med.  4,  6 

Splenectomy  in  thrombotic  splenomegaly,  Clin.  3,  4,  6 

Splenic  vein,  thrombosis,  symptoms  of,  identification  at  onset,  Clin.  5 
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Splenic  and  portal  veins,  thrombosis  of,  chronic  splenomegaly  due  to,  diagnosis  from  chronic 

splenic  anaemia,  Clin.   3 
Splenomegaly  and  anaemia,  association  with  portal  thrombosis,  Clin.  5 
,  chronic,  due  to  splenic  and  portal  thrombosis,  and  chronic  splenic  anaemia,  possibility 

of  distinguishing  between,  Clin.  3 
,  of  uncertain  origin,  with  persistent  leucopenia,  sequel  to  case  of,  shown  in    1912 

(F.  Parkes  Weber),  Clin.  1 

,  thrombotic,  splenectomy  in,  Clin.  3,  4,  6 

Splints,  adaptation,  in  war  injuries  to  jaw  and  face,  Odout.  B5,  106  ;  see  also  Cap  splints 
—,  application  after  war  injuries  to  jaw  and  face,  Odont.  S7.  96 

,  interdental,  application  after  war  injuries  to  jaw  and  face,  Odont.  79,  120 

Spontaneous  generation,  belief  in,  expressed  in  plague  tractate,  Hist.  198 
Spores  or  cysts,  existence  of  protozoa  in  dry  sand  in  form  uf,  Epid.  35 

,  question  of  length  of  life  of.  in  passive  state.  Epid.  40 

Spot-maps,  distribution  of  cases  of  trench-nephritis  to  be  noted   by  means  of,  Med.  and 

Therap.  xiii 
Spotted  fever,  black,  epidemic  of  cerebrospinal  meningitis  occurring  under  name  of,  Therap. 

26 
Spriggs,    E.    I. — Discussion    on    the    treatment   of   diabete-   mellitus    by  alimentary 

Therap.  76 
Sprue,  treatment  of,  R.S.M.  Lect.  76 
Spy  mandible,  principal  feature  of,  Odont.  59 

Stacke,  hearing  power  after  skin-grafting  in  mastoid  operations,  quoted,  Otol.  11 
Stammering,  treatment  of,  Psych,  and  Neur.  xxxvii.  xxxviii 
Staxsfield,  T.  E.  K. — Discussion  on  shell  shock  without  visible  signs  of  injury,  Psych,  and 

Neur.  xxx 
Stapes,  sections  through  footpiece  of,  from  case  of  otosclerosis  (A.  A.  Gray),  Otol.  27 
Staphylococcia  in  xerodermatous  patient  (G.  Fernet),  Fen 
Staphylococcus  and  streptococcus  vaccines  in  wound  infections,  R.S.M.   Lect.  52  ;   see 

Antisepsis  vaccine 

in  urine  from  case.-  of  irritable  heart  in  soldiers,  Therap.  10 

infection,  with  elephantiasis,  Derm.  93 

albus,  effects  of,  Derm.  66 

,  infection  by  and  transmission  of,  Derm.  6G 

Starling,  E.  A.,  F.R.S.,  cause  of  intestinal  stasis,  quoted,  Electr.  1 

,  implantation  as  opposed  to  oral  method  of  thyroid  administration,  quoted,  Den 

,  regulation  of  passage  of  food  along  intestine,  quoted,  Electr.  2 

Starvation,   and  subsequent  diet,   production  of   diacetic    acid    in    diabetes  diminished    bj  , 

Therap.  90 
Stasis  (ileal),  hypo-acidity  and  obesity,  mild  glycosuria  in.  case,  Therap.  77 
State  (the),  reduction  of  expense  to,  effected  by  treatment  of  disabled  soldiers  by  physio- 
therapeutic methods,  Bain.  48,  53,  55 
Static  electricity  in  treatment  of  convalescent  soldiers,  Surg.  68 

of  low  blood-pressure  cases,  Electr.  12 

Steel,  fragments  of,  removal  by  new  bullet  extractor,  Electr,  80 

,  oxidation  of,  prevented  by  sodium  bicarbonate,  Path.  87 

,  solvent  action  of  gastric  juice  on,  seen  in  case  of  swallowed  foreign  bodies,  Patl 

Steel-filings  in  flour,  condition  after  flour  is  baked  into  bread,  Path 

,  mixed  with  stone-milled  rlour,  microscopical  examination.  Pat 

,  rusting,  isolated  from  bread,  changes  in  stomach  after  digestion,  experiment-  in  vitro 

showing,  Path.  34 

grinders,  phthisis  m.  how  produced,  Path.  26 

Steinbuchel,  case  of  acute  torsion  of  body  of  uterus  on  cervix,  quoted. 

Stephens,   H.   F.— Compluetic  reaction   (Wassermann)  in  amentia:   an   original   stud 

100  cases,  Psych.  27-66 


cl  Index 

Stephenson,  Sydney. — Case  of  dyspituitarism  in  a  girl,  aged  15  years,   Child.  23 

,  case  of  (?)  juvenile  tabes.  Child.  13 

,  discussion  on  case  of  polio-encephalo-myelitis,  Child.  18 

of  word  and  letter  blindness,  Child,  11 

,  a  fallacy  in  the  diagnosis  of  glioma  retinae,  Ophth.  6 

Stercoliths,  appendicular,  Path.  80 

,  equine,  Path.  69 

Stereognosis,  cutaneous  area  specially  involved  in,  Neur.  68 

Sterility  accompanying  adenomyoma  of  recto- vaginal  septum,  Obst.  2,  13 

Stern,  "Memory  and  Testimony  in  Early  Childhood,''  quoted,  Psych.  6 

,  school  of  experimental  psychology  founded  by,  devoted  to  study  of  evidence,  Psych.  2 

Stethoscope,  in  differentiation  of  heart  disease  from  disease  of  vasomotor  system,  Therap.  VJ 

Stevens,  Thomas  G. — Adenomyoma  of  the  recto-vaginal  septum,  Obst.  1 

Stewart,  T.  Grainger. — Case  of  intermittent  tonic  spasm  affecting  chiefly  the  lower 
extremities,  progressive  in  character,  arising  subsequent  to  an  attack  of  measles, 
Xeur.  45 

.  discussion  on  reaction  testing  of  muscles,  Electr.  35 

"  Stiff  jaw  "  following  fractures  of  ascending  ramus,  Odont.  89,  99 

war  injuries  of  jaw  and  face,  treatment,  Odont.  99 

Stoddart,  W.  H.  B.,  pseudologia  phantastica,  quoted,  Psych.  10 

Stoeckel,  case  of  hematoma  of  abdominal  wall,  quoted,  Obst.  100 

Stolkind,  E. — Discussion  on  paratyphoid  fever,  Med.  34 

Stomach,  atony  of,  accompanying  intestinal  stasis,  Bain.  27 

,  caution  in  use  of  Plombieres  douche  necessary  in,  Bain.  27,  28 

,  ill-effects  of  drinking  large  quantities  of  saline  water  in,  Bain.  27 

,  in  gastro-intestinal  stasis,  Bain.  25 

,  treatment  by  massage  and  faradism  combined,  Bain.  29 

,  changes  of  steel  filings,  isolated  from  bread,  in,  upon  digestion,  experiments  in  vitro 

showing,  Path.  34 

,  dilatation,  atonic,  correction  by  stimulation  of  various  skin  areas  of  abdominal  wall 

Bain.  31 

and  atony  of,  as  cause  of  gastro-intestinal  stasis.  Bain.  22 

,  lavage  of,  removal  of  infection  by,  Bain.  25 

— •— ,  mucous  membrane  of,  functional  relation  of  skin  with,  Bain.  30 

,  nodal  tissue  of,  position.  Electr.  6 

,  pace-maker  of,  Electr.  6,  14 

,  sites  of  aggregations  of  myenteric  plexus  in,  Bain.  22 

,  X-ray  observations  of,  Electr.  14 

Stomatitis  and  gingivitis,  ulcero-membranous,  among  troops,  association  of  Vincent's  organ- 
ism.- with,  Med.  51,  52,  56,  58,  59 

.  preliminary  report  (F.  B.  Bowman),  Med.  51 ;   (refernces),  Med.  60 

,  complicated  by  pyorrhoea.  Med.  51,  53,  55-59 

.  diagnosis  from  syphilis,  Med.  53,  59 

>  nature  of  membrane  in,  Med.  53 

,  site  of  ulceration  in,  Med.  53 

,  temperature  in,  Med.  53 

,  treatment,  Med.  55-59 

,  Wassermann  reaction  in,  Med.  53,  59 

Stone-milled   flour,    freedom   from   foreign   material,    tested    by    examination   of    samples 
Path.  27,  28 

Stoney,  Miss  Florence  A. —Discussion  on  the  soldiers  heart,  Therap.  50 

,  exhibition  of  X-ray  lantern  slides,  Electr.  93 

Stool  cultures  in  diagnosis  of  paratyphoid  fever,  Med. 

of  typhoid  fever,  Med.  10 

Stow-on-the-Wold,  rural  district  of,  death-rates  of,  Epid.  7 
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Stow-on-the-Wold,  urban  district  of,  death-rates  of,  Epid.  b 

Stowers,  J.  H. — Discussion  on  case  for  diagnosis  (?  tuberculous),  Derm.  11 

.  discussion  on  case  of  angiokeratoma,  Derm.  13 

acute  lupus  erythematosus.  Derm.  95 

of  chronic  ulceration  in  boy,  Derm.  61 

—  ulceration  (ulcus  molle  serpiginosum),  Derm.  25 

of  congenital  urticaria  pigmentosa,  Derm.  158 

of  dermatitis  herpetiformis,  Derm.  80 

of  diffuse  sclerodermia  with  sclerodactylia,  Derm.  99 

of  erythrodermia,  Derm.  2. 

■ of  folliclis  (papulo-necrotic  tuberculide),  Derm.  31 

of  granuloma  annulare,  Derm.  32 

,  with  widespread  follicular  eruption,  Derm, 

of  granulomata,  Derm.  6 

of  Kaposi's  multiple  pigmentary  sarcoma,  Derm.  221 

of  lichen  obtusus  corneus,  Derm.  222 

of  (?)  lichen  planus,  Derm.  37 

of  lupus  vulgaris  exuberans,  complicated  by  epithelioma,  Derm.  29 
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on  cases  for  diagnosis,  Derm.  14,  66,  89 

of  urticaria  pigmentosa,  Derm.  218 

on  chronic  diffuse  papillomatosis  of  left  leg  and  foot,  Derm 

on  general  carcinomatous  infiltration  of  skin  of  arm  resulting  from  X-ray  burn, 

Derm.  75 

—  on  rationale  and  practice  of  chemotherapy.  Derm.  134 

on  recurrent  herpes  zoster  of  face  with  hemiatrophy,  1  term,  lii 

on  recurrent  syphilide  simulating  reinfection,  Derm.  '.'7 

on  sclerodermia  associated  with  Graves's  disease,  and  later myxoedema,  Derm. 

on  syphilis  treated  by  intramine,  Derm 

on  theory  and  practice  of  chemotherapy,  Derm.  189 

,  tuberculous    disease    of    the    face    of    live    years'    duration    in    a    girl    aged    !--    . 

Derm.  211 
Strain,  in  irritable  heart  of  soldiers,  Therap.   12 
Streptococcus,  destruction  by  blood,  R.S.M.  l.ect.  '23,  24 

,  effect  of  blood  from  finger  on,  R.S.M.  Lect.  21 

,  found  in  wounds,  description  of,  R.S.M.  Lect.  9 

,  differentiation  from  Streptococcus  pyog*    ■   .  R.S  M.  I  i 

,  growth  out  into  normal  serum,  R.S.M.  Lei 
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,  identity  with  fiecal  strep  R.S.M.  Lect.  L0 

,  implantation  into  blood,  colonies  resulting,  R.S.M.  Lect.  9,  10 
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in  gas  gangrene,  R.S.M.  Lect.  124 

in  serum,  destruction  b\  salvarsan,  neo-salvarsan  and  optochin,  R.S.M.  1  • 

in  throat  cultures  from  cases  of  trench  nephritis,  Med.  and  Therap.  viii 

in  urine  from  cases  of  irritable  hear:  in  soldiers,  Therap.  10 

,  isolated  from  acute  rheumatism  producing  heart  failure  in  animals,  Therap.   10 

,  isolation  from  urine  of  animals  experimentally  infected,  Therap.  10 

and  staphylococcus   \  a   wound  infections,  R.S.J] 
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Stroud  (Gloucestershire),  death-ratea  of,  Epid.  9 
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death-rates  for  pneumonia,  Epid.  18 
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with  high  and  low  death-rates,  comparison,  Epid.  S 

subsoils,  geological  formation  of,  Epid.  30,  31 

Stuart-Low,  W. — Bullet  wounds  of  face  and  neck,  Laryng.  18 

,  discussion  on  angeiofibroma  of  nasopharynx,  Laryng.  32 

on  cases  of  chronic  frontal  sinus  empyema  treated  by  intranasal  method,  Laryng.  104 

on  leukoplakia  of  vocal  cords,  Laryng.  68 

on  skin-grafting  in  mastoid  operations,  Otol.  23 

on  treatment  of  "  functional  aphonia'"  in  soldiers  from  the  front,  Laryng.  85 

of  gunshot  injuries  of  larynx  where  "  webbing  "  has  taken  place,  Laryng.  86 

,  keratosis  of  the  auditory  meatus,  Otol.  3 

,  plastic  operation  for  nasal  stenosis,  Laryng.  71 

,  rapidly  growing  epithelioma  of  the  palate,  Laryng.  81.  113 

Subaortic  stenosis  diagnosed  as  irritable  heart  of  soldiers,  Therap.  46 

Subcutaneous  tissue  and  skin,  atrophy  of,  following  nodular  lupus  erythematosus,  case  for 

diagnosis  (J.  M.  H.   MacLeod),  Derm.  87 
Sudoriparous  cyst  (papuliferous)  of  cheek,  sections  from  (E.  G.  Graham  Little)  Derm.  204 

cysts  papuliferous,  rarity  of,  Derm.  206 

Sufiord,  influenzal  paratyphoid,  quoted,  Med.  36 

Sugar,  assimilation  in  diabetes,  promoted  by  fasting,  Therap.  87 

,  promoted  by  strict  adherence  to  diabetic  diet,  Therap.  87 

in  blood,  percentage  of,  in  diabetes  mellitus,  Therap.  70 

,  iu  urine  and  in  blood,  in  diabetes,  percentages  compared,  Therap.  70,  71 

,  disappearance  in  course  of  tuberculosis  developing  in  diabetes,  Therap.  75 

.  effect  of  experimental  removal  of  pancreas  on,  Therap.  64 

in  diabetes,  effect  of  fasting  upon,  Therap.  70,  91 

,  reappearance  of,  demands  fasting,  Therap.  68 

,  persistence  while  under  so-called  anti-diabetic  diet.  Therap.  75 

,  produced  by  injection  of  phloridzin,  Therap.  71 

,  produced  in  diabetes,  assimilation,  advantages  of,  Therap.  89 
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in  treatment  of  functional  aphonia  in  soldiers  from  the  front,  Laryng.  85 
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,  simple  amnesia  following  shell  shock,  curable  by,  Psych,  and  Neur.  xxvi 
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Suicide,  powdered  glass  swallowed  for  purposes  of,  generally  without  result,  Path.  27 

,  projected,  followed  by  amnesia,  case  of,  Psych,  and  Neur.  xxxi 

Sulphide,  ferrous,  conversion  of  metallic  iron  and  ferric  oxide  into,  in  large  intestine,  how 

effected,  Path.  42 

,  microscopical  characters,  Path.  58 

Sulphur,  action  in  sj-philis,  Derm.  118,  165,  166,  190 

on  tissues,  Derm.  136 

,  percentage  content  in  arteries  and  veins,  Derm.  136 

Sunlight,  deprivation  of,  ill-effects  on  metabolism  of  child,  Child.  87,  90 
Superstitions  concerning  menstruation  (R.  Crawfurd),  Hist.  49-66 

,  believed  among  medical  men,  Hist.  66 

,  current  among  various   tribes   and   nations   of   ancient  and  modem   times, 

Hist.  49-62 
Surface  treatments  of  hydrology,  foundation,  Bain.  29 
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Surgeon,  medieval,  head-dies-  of,  Hist.  33,  41 

Surgeons,  general,  and  dental  surgeons,  collaboration  between,  i  it  of  war  injuries 

of  jaw  and  face,  Odont.  103,  112,  113 

,  Guild  of,  incorporation  of,  with  Company  of  Barbers,  Hist.  71 

,  help  in  ophthalmology  from.  Neur.  22 

,  operating,  and  staff,  advantage  to,  of  administering  warm  ether  to  patient,  Ansesth.    '> 

Suspensoid  particles,  emulsoids  becoming,  Derm 

Sutherland,  G.  A. — Discussion  on  cardiac  case  for  prognosis,  Child.  34 

,  discussion  on  case  of  gangrene  of  leg  following  diphtheria,  Child.  57 

of  solid  oedema,  Child.  33 

on  rapid  respiratory  rhythm,  Child,  (lu 

on  skeleton  from  case  of  osteogenesis  imperfecta,  Child.  48 

on  tumours  over  manubrium  and  in  left  calf,  Child.  35 

Sutherland,   Halliday,    prophylaxis    against    cerebrospinal    meningitis    in    camps, 

Therap.  3 
Swan,    Joseph,  F.R.S.,    foreign    body    passing   out    from   perforation    in    appendix,  quoted. 

Path.  66 
Sweating  sickness,  outbreak  in  England  (1485),  Hist.  196 
Synechia,  anterior,  detachment  of  retina  with,  Ophth.  23 
Syphilide,  recurrent,  simulating  reinfection  |H.  Spruce),  Derm.  96 

,  initial  lesion  in,  Derm.  96 

,  serpiginous,  of   scrotum  treated   by  intramuscular  injection  of    intramine,  case, 

Derm.  170 

.  tertiary,  case  (G.  Ward),  Derm.  63 

Svphilides,  recurrent,  treatment  by  intramine,  Derm.  \±1 
Svphilis,  action  of  iron  and  sulphur  in.  Derm.  165,  166,  190 

,  as  precursor  of  malignant  disease  of  throat,  Laryng. 

,  ehemo-therapy  in,  rationale  of,  Derm.  111-116,  165-169 

,  results  of,  Derm.  121,  125,  169 

,  combined  with  epithelioma  of  palate,  Laryng.  89 

,  congenital,  hypoplastic  condition  of  teeth  following,  rare,  Child 

,  in  amentia,  Psych.  64 

,  appearance  of  stigmata,  Psych.  43 

,  intra-uterine  affection.  Psych.  43 

. ,  late  type  of,   in  which  deafness  occurs  (gradually  or  suddenly)   between  7th  and 

13th  year,  Otol.  64 

t  manifestations  dependent  on  time  of  onset  of  infection  in  utero, 

t  neuroblasts  infection  manifested  in  cases  of  juvenile  general  paralysis,  I'.-ycli.  43 

,  specimens  from  cases  of  (C.  0.  Hawthorne),  Child.  22 

.  definite  cases  in  mental  defectives,  percentage  before  discovery  of  Wassermano  test, 

Psych.  63 

,  diagnosis  from  ulcero-membranous  stomatitis  and  gingivitis,  Med.  53,  59 

,  early  lesions  less  dangerous  than  late,  Derm.  128 

.  epithelioma  of  palate  combined  with,  Laryng.  89 

,  generalization  of,  in  body,  how  produced.  Derm.  109 

,  stage  of,  treatment  in,  symptomatic,  Derm.  127 

(  host  of,  increase  of  active  oxygen  in,  essential  in  treatment.  Derm.  1 1 1 

,  method  of  producing  extra  active  oxygen  in  serum  of,  Derm.  113 

t  late!  size  and  potency  of  lipoid  globulin   molecules  greater  in,  than   in  earl 

Derm.  113 

,  meningeal,  following  administration  of  BSJvarsan,  Derm.  127 

.  natural  and  artificial,  protection  from,  Derm.  109 

,  protection  of  body  against,  modes  of,  Derm.  1  L2 

,  new  test  for  (emulsoid'-gelatiu  or  gel  test)  (J.  E.  H.  IfcDonagh)    Derm.  L91 

of  tongue,  intramuscular  injection  of  intramine  in  treatment  of,  Derm.  171 
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Syphilis,  or  malignant  disease,  question  whether  cases  of  catarrh  of  middle  ear  due  to,  Otol.  37 

.  parasite  of,  first  attacked  by  lipoid  globulin  molecules  in  serum.  Derm.  126,  127 

,  primary,  generalization  and  late  stages,  method  and  order  of  administration  of  collosol 

iodine,  intramine  and  mercury  in,  described.  Derm.  130,  131 

,  recurrent  and  late,  administration  of  ferrivine  in,  Derm.  124 

,  treatment  by  intramine,  Derm.   122 

,  stage  of,  treatment,  symptomatic,  Derm.  127 

,  rule  of,  in  aetiology  of  cases  of  amentia  examined  for  compluetic  (Wassermann)  reaction. 

Psych.  Gl 

.  serum  of,  lipoid-globulin  molecules  in,  Derm.  136 

,  characters,  Derm.  112 

.  systemic  recurrences  following  administration  of  salvarsan.  Derm.  12S 

■ ,  disparity  as  to  time  of  appearance,  Derm.   123 

,  tertiary,  extensive,  of  face  improved  by  galyl  (G.  Pernet),  Derm.   13 

,  treatment  by  intramine,  case  (G.  Pernet),  Derm.  146 

,  treatment  by  ferrivine,  value  estimated,  Derm.  172-174 

,  adverse  comments  as  to,  Derm.  175180,  184-187 

by  galyl,  Derm.  173,  189 

by  intramine,  adverse  comments  as  to,  Derm.  175-180,  184-187 

,  effect  compared  with  that  of  salvarsan,  Derm.  167,  168 

,  three  cases  (J.  E.  R.  McDonagh  and  H.   Spence),  Derm.  51 

,  value  estimated,  Derm.  172,  173 

by  salvarsan  should  be  followed  by  mercury  and  iodides,  Derm.  128 

,  effect  compared  with  that  of  intramine,  Derm.  167,  168 

,  Wassermann  reaction  more  positive  in  early  than  in  late  cases  of,  Derm.  108 

Syphilitic  brain  disease  developing  after  shell  shock,  Psych,  and  Neur.  vi 

chancre  on  fingers  mistaken  for  whitlow,  Child.  55 

child,  bilateral  dacryocystitis  in,  case  (Coubro  Potter),  Laryng.  92 

disease  of  larynx,  case  (Irwin  Moore),  Laryng.  117 

,  treatment  by  injection  of  galyl,  Laryng.   118 

of  ear,  congenital  (J.   S.  Fraser),  Otol.  62 

eruption,  secondary,  mistaken  for  psoriasis,  Derm.  8 

headache,  Psych.  59 

laryngitis,  chronic,  with  marked  stenosis  (W.  Hill),  Laryng.  75 

organism,  destruction  of,  adsorption  as  agent  in.  Derm.   112 

virus,  how  far  factor  in  causation  of  onset  of  amentia,  discussed,  Psych.  45,  48,  49 

Syphilitics,  congenital,  treatment  by  iodine,  intramine  and  mercury,  method  and  course  of 

administration,  Derm.  131 

,  female,  treatment  by  intramine  and  ferrivine,  results,  Derm.  180-182 

Syringobulbia  and  syringomyelia  ("?),  with  -udden  disappearance  of  sensory  symptoms,  case 

of  (C.  M.  Hinds  Howell),  Neur.  44 
Syringoma  (?),  sections  from  case  of  (H.  G.  Adamson,  for  Norman  Paul),  Derm.  100 
Syringomyelia  (?),  case  of  (James  Taylor).  Neur.  81 
or  disseminated  sclerosis  (?),  case  for  diagnosis  (S.  A.  K.  Wilson),  Neur.  64 

Tabes,  associated  with  abductor  paralysis,  Laryng.  98 

,  juvenile  (?)  case  (S.  Stephenson),  Child.  13 

Tabetic  crises,  division  of  right  antero-lateral  tract  of  cord  for  relief  of  pain  in  (H.  S.  Souttari. 

Neur.  38 
Taboos,  significance  of,  Hist.  60 

,  in  relation  to  menstruation,  Hist.  60 

Tachycardia  accompanying  exophthalmic  goitre  in  soldiers,  Therap.  52,  53 

in  paratyphoid  fever,  Med.  5 

,  rapid  recovery  from,  in  subjects  of  soldier's  heart,  Surg.  61 
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Tahiti,  remarkable  sacred  potion  bowl  from,  account  of  (B.  Glanvill  Corney),  Hist.  J7 
Tanner,  H.  H.,  Lieutenant,  R.A.M.C.,  elaboration  of  system  of  irrigation  and  di 

wounds  carried  out  by,  R.S.M.  Lect.  70.  72 
Tannic  acid  associated  with  ipecacuanha  in  treatment  of  dysentery,  R.S.M.  Lc 

enemata  in  dysentery,  R.S.M.  Lect.  8G 

in  running  dysentery,  R.S.M.  La 

Tartarian  or  calculous  origin  of  disease,  Hist.   I 

Taubach  remains,  composition  of,  Odont.  46 

Taylor,  Frederick. — Discussion  on  treatment  of  dysentery,  R.S.M.  Lect.  97 

Taylor,  James. — Case  of  neuritis,  Neur.  29 

,  case  of  (?)  syringomyelia,  Neur.  sl 

,  cases  for  diagnosis,  Neur.  59,  60 

(1)  of  syringomyelia,  (2)  of  myasthenia  gravis  affecting   the  eye-musi 

monoplegia  developing  after  head  injury,  Neur.  47 

,  discussion  on  (?)  cerebral  tumour.  Neur.  56 

,  ophthalmological   observations  of  Hughlings  Jackson   and   their    bearing    on    nen 

and  other  diseases  (Presidential  Address),  Neur.   1-28 
Taylor,  J.  YV.,  case  of  primary  abdominal  pregnancy,  quoted,  <  >bst.  112,  1 13 
Taynton  Parish  Register,  extracts  relating  to  burial  of  Edmund  Hannan,  lli-t.  -7 
Teale,  F.  H. — Discussion  on  rationale  and  practice  of  chemotherapy,  I  term.  135 
Teeth  and  gums,  diseased  condition  as  cause  of  widespread  infection  of  intestinal  tra 

troops  on  Gallipoli  Peninsula,  R.S.M.  Lect.  Ill 

,  bad,  extraction  before  mastoid  operations,  Otol.  23 

,  calcification  of,  at  different  periods,  Child.  >>4,  85 

,  date  of  commencement.  Child.  84 

,  mode  of  production,  Odont.  16 

,  care  of,  in  war  injuries  of  jaw  and  face,  Odont.  76,  99 

,  cleansing  of,  urgency.  Odont.  4 

,  condition  of,  in  Neolithic  compared  with  modern  men,  Child.  ^r 

. ,  in  rickets  (J.  Lawson  Dick),  Child.  83 

,  decalcification,  separation  of  enamel  prisms  in,  Odon; 

,  decayed,  complicating  heart  trouble  in  soldiers,  Surg.  59 

,  grooves  in,  marking  occurrence  of  acute  illness,  Child.  84 

,  growth, -development  and  eruption  of,  disturbances  in  health  set  up  by,  Den 

,  hypoplastic  condition  of,  association  of  lamellar  cataract  with,  Child.  89 

,  due  to  congenital  syphilis,  rare,  Child.  86 

in  rickets,  Child.  83,  84.  86 

,  later  form  of,  Child.  83 

,  teeth  principally  affected,  Child.  -  ! 

,  number  composing  Taubach  remains,  Odont.   16 

,  permanent,  in  school  children,  percentage  defective,  Chil 

,  preservation  after  removal  iu  war  injuries  of  jaw  and  face,  Odoi 

,  removal  of,  after  ununited  fractures  of  jaw.  I  Mont.  .  115,  117.1 19 

,  septic,  removal,  after  war  injuries  of  jaw  and  face.  ' 

-,  soldiers',  treatment  of,  Odont.  1 

,  sound,  among  inhabitants  of  sea-faring  communities,  Child 

— — ,  temporary,  modern,  large  pulps  iu,  Odont.  47 

,  condition  iu  rickets,  Child.  s7-90 

,  unerupted  and  erupted,  enamel  of,  Odont.  24 

,  upper,  removal,  in  ununited  fractures  of  jaw,  I  l 

Teething,  convulsions  during,  history  of,    in  lamellar   c 

teeth,  Child.  89 
Tele,  Cotton  and  Lewis,  streptococci  and  staph  n  urine  in  cases  of  in  irt   in 

soldiers,  quoted,  Therap.  40 
Telescopic  vision,  following  bullet  wound  of  temporal  or  I 
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Temper,  irritability  of,  in  sufferers  from  toxic  influence*.  Theiap.  31 

Temperature  in  paratyphoid  fever,  pulse-rate  in  relation  to,  Med.  2,  3,  1 

Temporal  region,  gunshot  wound  of,  followed  by  blindness  and  deafness,  passing  off  later, 

Otol.  30 
Tensor  tyrnpani  muscle,  voluntary  control  of,  Otol.  27 

Tent  hospital  for  typhoid  and  dysenteric  cases  at  East  Mudros,  R.S.M.  Lect.  101 
Terebratula,  fibrils  in,  function  discussed,  Odont.  18,  20 

vitrua,  shell  of,  bulb-like  bodies  hanging  from  tubules,  Odont.  IS,  l'J 

,  shell  of,  calcified,  showing  lining  to  tube,  as  in  dentine,  Odont.  18 

,  tubes  of.  showing  bulb-like  terminations,  Odont.  18.  19 

of,  showing  cellular  elements,  Odont.  17 

radial  branches,  Odont.  18 

Terebratulida?,  shells  of.  tubes  with  cellular  contents,  Odont.  17 

Terence,  quotation  from,  in  Harvey's  "  Exercitatio  anatomica  de  motu  cordis,"'  Hist.  10,  17 

Terror,  definition  of,  Piych.  and  Neur.  xiv. 

Testes  of  Bilharzia  haematobium  and  Bilharzia  mansoni,  relative  number,  R.S.M.  Lect.  164 

Testimony,  mental  processes  involved  in,  Psych.  7 

,  perverted,  of  children,  part  played  by  phantasy  in,  Psych.  9 

,  part  played  by  present  in  adults  as  well  as  in  children,  Psych.  9 

.  production,  part  played  by  phantasy. in.  Psych.  6 

Testis,  colonies  of  Spirochczta  pallida  in,  in  cases  of  infantilism,  Psych.  13 

T'j>t-tube  experiments  showing  physical  action  of  saline  solutions  applied  in  wounds,  R.S.M 

Lect.  42-45 
Testwood,  Windsor  martyr,  Hist.  78 

Tetanizing  condenser  current,  where  found  valuable,  Surg.  22 
Tetany  following    operation   on    thyroid   gland,   treatment  by    parathyroid   administration, 

Ophth.  55,  56 

.  irritability  of  facial  nerve  in,  Xeur.  72 

,  with  cataract,  following  thyroidectomy  for  goitre,  Ophth.  55 

Tetbury,  rural  district  of,  death-rates  of,  Epid.  8 

,  urban  district  of,  death-rates  of,  Epid.  4 

Tewkesbury,  borough  of,  death-rates  of,  Epid.  1 

,  rural  district  of,  death-rates  of,  Epid.  7 

Thames,  river,  fish  of,  Bain.  41 

,  length  and  fall  of,  Bain.  34 

,  sanitation  of,  Bain.  35 

,  source  of,  Bain.  34 

,  tides  of,  Bain.  38 

,  tributaries  of,  Bain.  34 

valley  (references).  Bain.  44  ;    artesian  wells  of,  Bain.  37,  38 

,  diseases  prevalent  in.  Bain.  41,  42 

,  floods  in,  Bain.  40 

,  flora  and  fauna  of,  Bain.  40 

,  fogs  in,  Bain.  40 

,  frosts  in,  Bain.  40 

,  geology  of,  Bain.  35,  36 

,  natural  and  medical  attributes  of  (S.  D.  Clippingdale),  Bain.  33 

,  rainfall  of,  diagram  showing,  Bain.  39 

,  therapeutic  aspects,  Bain.  43 

,  width  of,  Bain.  38 

Thanet  sand,  Bain.  37 

Therapeutic  measure*,  when  to  be  adjudicated  upon  by  clinical  observation,  R.S.M.  Lect.  33 

by  laboratory  methods,  R.S.M.  Lect.  33 

Theriaca.  remedy  reserved  for  extreme  peril  in  plague,  Hist.  182 
Thermotherapy,  best  apparatus  for,  Electr.  42 
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Thermotherapy  in  military  hospitals,  Electr.  12 

Thiersch's  method  of  skin-grafting  in  mastoid  operations,  Otol.  9,  22 

Thigh,  remedial  exercises,  Surg.  54 

,  rifle  bullets  in,  removal  by  new  bullet  extractor,  Electr.  82,  83 

Thomas,  C.  J.,  report  on  word-blindness,  quoted,  Child.  11,  12 

Thompson,  A.  Hugh. — Late  results  of  operative  treatment  of  high  mj  ■  h.  15-2  I 

Thomson,  Captain  D.,  R.A.M.C,  and  Ross,  sir  K.,  Lieutenant-Colonel   K.C.B.,  K.k.s. 

Studies  on  Egyptian  sand  amcebae,  Epid.  33-48 
Thomson,  H.  Campbell. — Discussion  on  hydrological  treatment  of  gastro-intestinal 

Bain.  30 

,  discussion  on  shell  shock  without  visible  signs  of  injury,  Psych,  and  Neur.  xxxvi 

,  neoplasm  of  the  lumbar  region  of  the  spinal  cord,  Neur.  83 

Thomson,  Sir  StClair. — Discussion  on  case  of  intense  dryness  of  mouth,  Laryng.  7! 

,  discussion  on  case  of  piece  of  bone  impacted  iu  oesophagus,  Laryng.   12 

on  leukoplakia  of  vocal  cords,  Laryng.  68 

on  partial   excision  of    thyroid   cartilage   in   malignant   disease    of    vocal    cords, 

Laryng.  64 
,  intrinsic  cancer  of  larynx,  case  to  show  certain  indications  in  regard  to  lai 

and  complete  excision  of  the  larynx,  Laryng.  Ill 

■ one  year  after  operation  by  laryngo-tissure.  Laryng.  G 

Thorax,  see  Neck,  arm  and  thorax,  herpes  zoster  of 

Thorne,  W.  Bezly. — Discussion  on  the  soldier's  heart,  Therap.  58 

on  treatment  of  convalescent  soldiers  by  physical  means,  Sur 

Thought,  communal,  in  primitive  races,  Psych.  26 

,  complex,  and  rational,  distinct,  Psych.  16 

',  herd-instinct  a  factor  in,  Psych.  16 

,  non-rational,  unrestrained  in  crowd,  Psych.  16,  17 

Throat,  diseases  of,  routine  examination  of  post-nasal  space  and  posterior  nares  in,  Otol.  37 

,  malignant  disease  of,  syphilis  as  precursor  of,  Laryng.  89 

and  mouth,  lupus  of,  case  (W.  Kent  Hughes).  Laryng.  75 

cultures  from  cases  of  trench  nephritis,  Med.  and  Therap.  viii,  xxvii 

Thrombosis  of  portal  vein  with  splenomegaly  and  anaemia,  case  of,  (Jim.  5 

,  earlier  diagnosis  of,  Clin.  4 

,  of  splenic  and  portal  veins,  chronic  splenomegaly  due  to,  possibility  of  distinguishing 

from  chronic  splenic  anaemia,  Clin.  •'! 

of  veins  of  legs  in  paratyphoid  fever,  Med.  31 

Thrombus,  pigmented,  attached  to  mitral  valve,  Path.  47 
Thursfield,  H. — Cardiac  case  for  prognosis,  Child.  33 

,  ?  cerebral  tumour,  Neur.  56 

,  case  shown  for  diagnosis  at  a  previou  N<  ur.  "J 

,  discussion  on  case  of  papillomatous  growths  in  old  operation  Boar,  Child, 

on  tumours  over  manubrium  and  in  left  calf,  Chi] 

. on  two  cases  of  hypertrophic  cirrhosis  of  liver,  Child.  27 

,  rickets,  multiple  fractures,  Child.  43 

Thyroid,  administration,  oral,  in  case  of  sclerodermia  with  sclerodactylia,  Deri 

t  and  by  implantation  method,  di 

in  dendritic  keratitis,  ( >phth.  52 

)  implantation  of,  into  bone-marrow  ;    sclerodernu  I  with  <  Ira 

and  later  myxcedema,  benefited  by  (E.  Q.  Graham  Little),  Dei 
cartilage,  partial  excision  of,  as  alternative  to  thyrotomy  in  malignanl  f  vocal 

cords  (H.  Lambert  Lack),  Laryng.  62 

. f  insertion  of  Halin'B  cannula  in,  Par 

■ gland,  calcium  metabolism  of  body  controlled  by,  Child.  86 

enlargement  of,  accompanying  irritable  heart  of  soldiers,  Thei 

in  irritable  heart  of  £  itment  by  X-ra 
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Thyroid  gland,  operation  on,  followed  by  tetany,  treatment  by  parathyroid  administration, 

Ophth.  55,  56 
treatment,  sclerodermia  occurring  in  case  of  myxcedema  while  under  (J.  H.  Sequeira), 

Derm.  41,  67 
Thyroidectomy  for  goitre,  followed  by  cataract  and  tetany,  cases  reported  in  human  subject, 

Ophth.  55 

,  partial  in  dog,  followed  by  interstitial  keratitis,  Ophth.  56 

,  total,  experimental  in  dog,  followed  by  double  cataract  (Walter  Edmunds),  Ophth.  53 

Thyrotomy,  partial  excision  of  thyroid  cartilage  as  alternative  to,  in  malignant  disease  of 

vocal  cords  (H.  Lambert  Lack),  Laryng.  G2 

,  see  also  Laryngo-fissure 

saw,  Laryng.  35 

shears,  Laryng.  35 

Tibia,  recently-healed  wound  with  adhesion  to,  treatment  by  radiant  heat  and  light,  Bain.  50 
Tibialis  anticus  muscle,  abnormal,  tested   by  readings  from  normal,  under  improved  con- 
denser method,  Surg.  16 
Tics,  following  shell-shock,  Psych,  and  Neur.  xxiv 

Tidy,  H.  L.,  Captain  R.A.M.C. — Discussion  on  paratyphoid  fever,  Med.  29 
Tilley,  H. — Case  of  chronic  dacryocystitis  cured  by  West's  intranasal  operation  after  failure 

by  external  operation,  Laryng.  46    . 

,  cases  of  chronic  frontal  sinus  empyema  treated  by  intranasal  method,  Laryng.  102 

,  discussion  on  angciofibroma  of  nasopharynx,  Laryng.  33 

,  on  case  of  aphonia  in  soldier,  Laryng.  91 

of   chronic  suppuration  of    left  frontal,   ethmoidal   and  maxillary  sinuses, 

Laryng.  13 

of  intrinsic  cancer  of  larynx,  Laryng.  7 

of  laryngeal  crises  with  abductor]  paralysis,  Laryng.  99 

of  tumour  on  concha  after  radical  mastoid  operation,  Otol.  25 

of  ulceration  of  pharynx,  Laryng.  58 

on  foreign  body  (fish-bone)  in  oesophagus,  Laryng.  61 

on  large  naso-antral  polypus,  Laryng.  82 

. on  malignant  disease  (?)  of  arytseno-epiglottic  fold  and  ventricular  region  of  left 

side  of  larynx,  Laryng.  39 
on  partial   excision   of   thyroid   cartilage    in    malignant    disease   of    vocal   cords, 

Laryng.  65 

on  rapidly  growing  epithelioma  of  palate,  Laryng.  89 

on  significance  of  unilateral  sero-mucous  catarrh  of  middle  ear  in  persons  over 

middle  age,  Otol.  36 

on  three  foreign  bodies  removed  from  bronchi  by  upper  bronchoscopy,  Laryng.  81 

on  traumatic  injury  to  nose,  Laryng.  92 

paralysis  of  left  vocal  cord,  Laryng.  3 

on  treatment  of  "  functional  aphonia  "  in  soldiers  from  the  front,  Laryng.  83 

on  unilateral  (left)  paralysis  of  soft  palate  and  larynx,  Laryng.  38 

,  leukoplakia  of  vocal  cords,  Laryng.  67 

,  microscopic  specimen  of  recurrent  epithelioma  removed  from  the  remains  of  the  right 

ventricular  band  of  a  patient  who  had  been  operated  upon  for  epithelioma  of  the  right 

vocal  cord  nine  years  ago,  Laryng.  48 
Time-values,  condenser-system  of  nerve-testing  based  on,  Surg.  3,  4 
Tin,  fragment  of,  in  vermiform  appendix,  museum  specimen,  Path.  65 

disk  removed  from  gullet  by  direct  method  (D.  R.  Paterson),  Laryng.  41 

Tinea,  treatment  by  X-rays  with  Coolidge  tube,  Electr.  138 

circinata,  very  extensive,  of  tropical  origin,  case  (E.  G.  Graham  Little),  Derm.  55 

Tinneh  Indians,  customs  relating  to  menstruation  among,  Hist.  59 

Tinnitus,  audible,  case  of  (W.  M.  Mollison),  Otol.  7,  26 

Tobacco,  over-indulgence  in,  as  factor  in  heart  trouble  in  soldiers,  Surg.  59  ;  Therap.  41 
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Tod,  Hunter  F.-Case  of  congenital  fistula  of  nose,  Laryi 

,  discussion  on  skin-grafting  in  mastoid  operations,  Otol.  Is 

,  malignant   papillomatous  growth   of    left    inferior    turbinate  and    ethmoidal    region, 

Laryng.  10 
Todas,  men  alone  undertake  milking  and  churning  among,  Hist.  52 
Toft,  E.,  case  of  haenxatoma  of  abdominal  wall,  quoted,  Obst.  101 
Tomes,  Charles,  F.R.S.,  calcification  of  enamel,  quoted,  Odont.  132 
Tomes's  processses  of  ameloblasts,  Odont.  22,  121,  134 

,  protoplasmic  strings  of,  discovery  in  enamel,  Odont.  27 

Tongue,  condition  of,  in  paratyphoid  fever,  Med.  4 

,  right  half  of,   right  side  of  face,  left  upper  extremity,  and   right  lower  extremity, 

hypertrophy  of,  hemi-hypertropby  (?),  case  (A.  S.  Blundell  Bankart),  Child.  77 

syphilis  of,  intramuscular  injection  of  intramine  in  treatment  of,  l»erm.  171 

,  unilateral  enlargement  of,  case  (P.  Hamill).  (shown  by  E.  Cautlej ),  Child.  81 

Tongue-muscles,  testing  for  reaction  of  degeneration  by  new  condenser  method.  Surg.  16,  17 
Tonsil,  left,  soft  palate,  &c,  encapsulated  tumour   removed  from  region  of  (J.   W.    Bond), 

Laryng.  4 

,  right,  and  soft  palate,  tumour  on  region  of  (J.  W.  Bond),  Laryi 

,  sarcoma  of  (?)  ;  mass  of  glands  in  neck,  removal  of  tonsil  ( VY.  M.  Mollison),  Laryng 

Tonsillar  region,  right,  growth  removed  from  (J.  \Y.  Bond),  Laryng.  94 

Tonsillitis  in  trench  nephritis,  rare,  Med.  and  Therap.,  x.xxvii 

Tonsils,  enlarged,  prevalent  in  Thames  Valley,  Bain.  41 

Tooth-powders,  ingestion  of,  as  possible  cause  of  appendicitis.  Path.  29 

Totues,  Earl  of,  see  Carew,  George 

Toxaemia,  acute  hepatic,  complicating  pregnancy  and  labour,  cases  (John  Phillips),  <  >!>->t.  1  lr>- 

128;   (E.  Holland).  Obst.  126 

-,  clinical  histories,  Obst.  115-120 

.chief  sources  of  infection  in,  Obst.  115,  118,  119-122,  127,  128 

,  slight  jaundice,  accompanying,  Obst.  115-120 

,  relation  of  yellow  atrophy  to,  Obst.  125 

,  intestinal,  excluded  as  possible  origin  of  acute  inflammatory  changes  in  kidneys  in  acute 

nephritis,  Med.  and  Therap.  xxvi 

,  indicanuria  in,  Med.  and  Therap.  xxvi,  xxix 

of  pregnancy,  origin,  Obst.  126 

Toxic  influences,  manifestations  of  central  nervous  affections  in  sufferers  from,  Therap.  31,    2 
Toxins,  absorption  of,  otosclerosis  dependent  upon,  Otol.  i 

,  action  of,  produced  in  body  during  bacterial  infection.',.  Therap.  30 

,  different,  simultaneous  intoxication  by,  R.S.M.  Lect.  130  (and  footnote) 

of  animal  parasites  producing  eye  lesions,  Ophtb.  5 

Tracheitis  sicca,  cases  (H.  Lambert  Lack),  LaryDg.  52;  (W.  M.  Mollison),  Laryng.  109 

,  diagnosis  difficult,  Laryng.  52 

,  dyspnoea  in,  Laryng.  52,  53 

,  treatment,  Laryng.  52,  53 

Tracheotomy,  heart  failure  after,  Laryng.  100 

in  case"  of  laryngeal  crises  with  abdm  sis,  Laryng. 

in  treatment  of  abductor  paralysis,  Laryi 

,  why  refused  by  patients  with  abductor  paralysis,  Laryng.  10<> 

Tracheotomy-tube  of  special  form,  for  prevention  of  re-forming  of 

in  gunshot  wounds  of  larynx,  Laryi 
Transformer,  high-tension,  disuse  in  expert]  lidge  tube,  Electr.  U 

Transport,  risks  to  wound  infection  during,  R.S.M.  Lect. 
Traube's  membranes  of  precipitation,  Odont.  7 
Treadgold,  C.  H.,  case  of  chloroma,  quoted,  Clin.  9 

,  theory  of  causation  of  green  colour  in  chloroma,  Clin.  10 

Tredgold.  A.  F.,  classification  of  amentia,  quoted,  Psych. 
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Trematode,  digenetic  life-cycle  of,  E.S.M.  Lect.  162 

larvse,  examination  of  molluscs  for  infection  with,  R.S.M.  Lect.  151,  152 

Tremor,  general,  and  left  cortico-spinal  interference,  lesion  of  mesencephalon  (L.  G.  Guthrie, 

shown  by  E.  G.  Fearnsides),  Child.  14 
Tremors  following  shell  shock,  Psych,  and  Neur.  xxiv 

in  exophthalmic  goitre  in  soldiers,  Therap.  53 

•,  rhythmical,  following  shell  shock,  Psych,  and  Neur.  xxii 

Trench    burial,  paralysis  of    abdominal    muscles    after,   recovery   from   after    re-education, 

Surg.  41,  45 

fever,  Med.  33 

■ ,  clinical  course  of,  Med.  16 

,  a  definite  disease,  Med.  20 

,  diagnosis  from  paratyphoid  fever,  Med.  8 

,  "  hogsback  "  type  of  temperature  in,  Med.  16 

,  mode  of  transmission  unknown,  Med.  16 

-,  objection  to  term,  Med.  16 

foot,  treatment  by  diathermy  current,  Surg.  67 

nephritis,  see  Nephritis  (trench) 

Trenches,  life  in,  exhausting  conditions  as  factor  in  irritable  heart  of  soldiers,  Therap.  29 

on  Gallipoli  Peninsula,  sanitary  arrangements,  R.S.M.  Lect.  110 

Trendelenburg  position,  pushing  up  tumour  in  during  delivery,  in  labour  obstructed  by  ovarian 
cyst,  Obst.  24 

Trials,  circumstances  of,  effect  upon  evidence,  Psych.  5,  8 

,  sensational,  epidemic  of  false  witness  occurring  in  later  stages  of,  Psych.  5 

Trias  subsoil  associated  with  low  death-rate  from  phthisis,  Bain.  8,  11,  12-15,  16 

Trichlor-acetic  acid  in  ulcero-membranous  stomatitis  and  gingivitis,  Med.  55 

Tri-paraamino-ferric-benzene  sulphonate,  formula  of,  Derm.  123  ;  see  also  Ferrivine 

Troops  stationed  on  Gallipoli  Peninsula,  causes  of  widespread  infection  of  intestinal  tract 
among,  R.S.M.  Lect.  Ill 

at  Lemnos,  water  supply  to,  R.S.M.  Lect.  104 

,  ulcero-membranous  stomatitis  and  gingivitis  among,  cause  and  treatment  of  (pre- 
liminary report)  (F.  B.  Bowman),  Med.  51 

Trophoedema,  nature  of,  Child.  33 

,  and  idiopathic  elephantiasis,  Derm.  77,  78 

Tropical  countries,  typhoid  fever  of,  atypical  course  in,  Med.  24 

medicine,  first  work  on,  containing  instructions  for  treatment  of  dysentery,  R.S.M. 

Lect.  74 

origin,  case  of  very  extensive  tinea  circinata  of,  Derm.  55 

Tropics  (the),  Europeans  in,  excessive  indulgence  in  alcohol  cause  of  death  among,  Hist.  98 

Trotter,  herd-instinct,  quoted,  Psych.  16,  17 

Trotter,  W. — Recurrent  herpes  zoster  of  the  face  with  hemiatrophy,  Derm.  43 

Truth,  inability  to  distinguish  from  phantasy  in  imbeciles,  Psych.  6 

Trypaflavin,  discovery  by  Ehrlich,  Derm.  135 

Trypanosomes,  infection  by,  causing  iridocyclitis,  Ophth.  2,  3 

,  Wassermann  reaction  positive  in,  Ophth.  3 

,  not  sole  cause  of  sleeping  sickness,  Derm.  116 

,  possible  infection  with,   eye  lesions  as  point  of  importance  in  directing  suspicion  to 

(C.  W.  Daniels),  Ophth.  2 

,  combined  with  other  signs,  Ophth.  2 

,  why  destroyed  by  salvarsan,  Derm.   116 

Trypanosomiasis,  case  of,  with  choroiditis,  Ophth.  4,  5 

,  cases  from  Uganda,  Congo,  and  other  parts  of  tropical  Africa,  with  eye  lesions,  Ophth.  4 

,  Nigerian,  cases  with  eye  lesions,  Ophth.  4 

,  Rhodesian,  cases  with  eye  lesions,  Ophth.  4 

Tube-box,  rotation  of,  with  angular  projection  of  rays  in  experiments  with  Coolidge  tube, 

Electr.  117 
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Tuberculide,  lichenoid  and  nodular,  case  of  (H.  W.  Barber),  Derm.  L6 

,  papulo-necrotic,  case  of  (J.  L.  Bunch),  Child.  51 

,  treatment,  Child.  52 

(folliclis),  case  of  (A.  Eddowes),  Derm.  33 

,  Wassermann  reaction  in,  Derm.  34 

,  nodules  and  scars  in,  preceded  by  irregular,  dry,  scaly,  red  dermatitis,  Child.  5] 

Tuberculides,  nodular  necrotic  cutaneous,  of  arms  and  hands,  feet  and  Legs,  in  acute  lupus 
erythematosus  (A.  Eddowes),  Derm.  91 

Tuberculin,  injections  of,  lichen  scrofulosorum  following,  Derm.  142,  113 

,  Rosenbach's,  administration  in  case  of  papulo-necrotic  tuberculide,  Child. 

Tuberculosis  as  factor  in  possible  cases  of  syphilitic  amentia,  Psych,  i 

,  case  for  diagnosis  (W.  Knowsley  Sibley),  Derm.  76 

,  developing  in  course  of  diabetes,  Therap.  75 

,  disappearance  of  sugar  from  urine,  Therap.  75 

in  Gloucestershire,  districts  of  high  incidence,  Epid.  13 

,  incidence  of,  in  Thames  Valley,  Bain.  43 

,  latent,  of  lateral  sinus,   secondary  to  chronic  suppurative  otitis  media  ;   histological 

specimen  of  sinus  contents  (Sydney  Scott),  Otol.  84 

,  new  treatment  of  (Georges  Panoupoulos),  Electr.  143 

cutis,  acute  disseminated,  case  (E.  G.  Graham  Little),  Derm.  144 

,  pulmonary,  complicating  otosclerosis,  Otol.  27 

,  death-rate  from,  in  districts  of  Gloucestershire,  Epid.  12, 

,  development  at  high  elevations  in  India,  Epid.  32 

,  "  functional  "  aphonia  as  premonitory  sign  of,  Laryng.  84,  91 

,  in  Chiltern  Hills  district  rare,  Epid.  27 

,  virulent  when  imported,  Epid.  27 

,  in  Gloucestershire,  death-rate  in  agricultural  districts,  Epid.  14 

in  high -lying  districts,  Epid.  14 

, in  low-lying  localities,  Epid.  14 

,  districts,  conditions  favourable  to  development,  Epid.  18,  1  : 

with  highest  and  lowest  death-rates,  Epid.  12 

,  pregnancy  complicating,  cases  of,  Obst.  35 

,  prevalence  associated  with  prevalence  of  strong  rainy  winds,  theory  as  to,  Epid.  13 

,  subsoil  in  relation  to,  as  shown  in  death-rates  of  Stroud  Inion,  Gloucester- 
shire, Epid.  23-25;  see  also  Phthisis 

Tuberculous   abscess    resulting   in    extensive   exuberant  lupus   vulgaris   of  leg    (G.   Pernet), 
Derm.  214 

abscesses,  deep-seated,  prognosis  of,  Child.  35,  36 

disease  of  elbow-joint,  treatment  by  Simpson  light,  Electr.  Til 

,  of  face  of  five  years'  duration  in  girl  (J.  H.  Stowers),  Derm.  211 

,  treatment  adopted,  Derm.  212 

of  foot,  lupus  of  face  and  hard  palate,  result-  obtained  by  use  of  Simpson   light 

in  case  of,  Laryng.  23 

(other   than   pulmonary  tuberculosis),    death-rates    from,   highest    and  lowest,  in 

districts  of  Gloucestershire,  Epid.  14,  26 
of  skin,  Derm.  37-41,  61 

Fallopian  tubes,  primary  epithelioma  in  (Lady  Barrett),  Obst.  64 

t    pathological     report     and     microscopic    examination    (Misa    11 

Chambers),  Obst.  64-67 

,  with  adenomyoma  of  uterus,  cases  of, 

lymphangitis  with  elephantiasis,  Derm.  7' 

Tubo-ovarian  cyst,  with  omentum  adherent,  pre-cancerous  changes  in,  0 
Tulloch,  Colonel,  and  Balfour,  Assistant  Surgeon,  rate  of  mortality  in  British  Arm;. 

Hist.  89,  90 
Tumours,  treatment  of,  application  of  Coolidge  tube  in,  EI<  ctr.  122,  124 

11 
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Tungsten,    used   in   comparing   spectrum   from   arc  with   spectrum  of    Simpson  electrodes, 

Electr.  66,  67 
Tuning-fork  tests  used  in  case  of  total  occlusion  of  right  external  auditory  meatus,  Otol.  5,  6 
Turbinate  (left  inferior)  and  ethmoidal  region,  malignant  papillomatous  growth  of  (H.  Tod), 

Laryng.  16 
Tcrnbull,  H.  M. — Green  bone  marrow  in  patient  dying  of  purpura,  quoted,  Clin.  9 

,  report  on  malignant  papillomatous  growth  of  left  inferior  turbinate  and   ethmoidal 

region,  Laryng.  12 

,  on  post-mortem  examination  of  case  of  hemi-hypertrophy,  Child.  66 

Turner,  Daniel,  opponent  of  Joshua  Ward,  Hist.  112 

Turner,  J.  G. — Discussion  on  significance  of  radiographs  of  Piltdown  teeth,  Odont.  60 

t  discussion  on  war  injuries  of  jaw  and  face,  Odont.  116 

Turrell,  W.  J.,  Major  R.A.M.C. — Diathermic  fulguration,  Electr.  92 

,  discussion  on  reaction  testing  of  muscles,  Electr.  35 

on  treatment  of  convalescent  soldiers  by  physical  means,  Surg.  67 

Twitchings  in  cardio- vascular  atony,  Therap.  59 
Tvlecote,  diphtheritic  onychia,  quoted,  Child.  55 
Tympana  and  labyrinths  of  soldiers  suffering  from  deafness  due  to  bullet  wound  of  vertex  of 

skull,  histological  preparations  of  (Sydney  Scott),  Otol.  28 
Tvmpanic  cavities,  organisms  isolated  from,  in  case  of  meningococcal  meningitis  following 
pneumonia,  Otol.  33 

cavity  must  not  be  curetted  in  mastoid  operation,  Otol.  23 

Typhoid  fever  after  antityphoid  inoculation,  Med.  12,  13 

,  proof  of,  Med.  30 

,  agglutination-tests  in  those  inoculated  against,  Med.  11 

and  dysentery  combined,  proved  by  autopsy  findings,  Med.  33 

and  paratyphoid  fever,  mixed,  Med.  31 

,  co-agglutination  test  in,  Med.  11 

A,  mixed,  Med.  26 

. A  and  B,  inoculation  against,  with  triple  vaccines,  Med.  13,  14,  20,  23, 

25,  26,  30,  38 

B,  mixed,  Med.  26 

,  atypical  course  of,  in  Tropics,  Med.  24 

;  carriers  of,  modes  of  detection,  Med.  15 

complicated  by  dysentery,  R.S.M.  Lect.  82 

t  diagnosis,  bacteriological,  Med.  9 

,  by  brilliant  green  method,  Med.  15,  30,  33 

,  by  stool-cultures,  Med.  10 

by  agglutination  test,  Med.  10,  11,  12,  30 

-,  macroscopical,  Med.  32 

,  differential  from  paratyphoid  fever,  Med.  27 

diet  in,  Med.  24 

irritable  heart  of  soldiers  following,  Therap.  41 

mortality  from,  in  Gloucestershire  districts,  Epid.  20 
oniGallipoli  Peninsula,  R.S.M.  Lect.  114 

prevalence  of,  in  Thames  Valley,  Bain.  42 

prophylaxis  by  antityphoid  inoculation,  Med.  12 

relation  of  paratyphoid  fever  to,  Med.  1,  5 

stage  of,  indicated  by  rise  or  fall  in  agglutination  titre,  Med.  12 

tent  hospital  for,  at  East  Mudros,  R.S.M.  Lect.  104 

treatment  by  drugs,  Med.  25 

by  vaccines,  Med.  25 

inoculation  and  trench  nephritis,  Med.  and  Therap.  xxxi 
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Uganda,  cases  of  trypanosomiasis  from,  with  eye-lesions,  Ophth.  1 

Ulceration,  chronic  (ulcus  molle  serpiginosum;,  probably  due  to  inoculation  with  Duel 

bacillus  of  soft  chancre,  case  (E.  G.  Graham  Little),  Derm.  23 
Ulcerations,  septic,  chronic  case  of,  in  boy  (E.  G.  Graham  LitUe),  Derm.  3,  21 

,  bacteriological  findings,  Derm.  4 

report  (L.  Colebrook),  Derm.  60 

,  character  of  organism,  isolated,  Derm.  60 

,  treatment  by  vaccines,  result,  Derm.  50,  57 

,  in  woman  (T.  Stacey  Wilson),  Derm.  58 

,  treatment  by  sodium  sulpho-carbolate,  Derm.  59,  61 

Ulcers,  acute,  cells  rich  in  active  oxygen,  Derm.  132 

,  results  of  staining  with  methyl  green,  Derm.  132 

,  treatment  by  intramine,  Derm.  132,  133 

,  chronic,  results  of  staining  with  pyronin,  Derm.  133 

,  treatment  by  intramine.  Derm.  133 

Ulcus  molle,  treated  by  intravenous  injections  of  ferrivine,  Derm.  1G9 

serpiginosum,  due  to   inoculation  with  Ducrey's   bacillus  of   soft  chancre  (E.   G. 

Graham  Little),  Derm.  23 

,  treatment,  internal  and  external,  Derm.  25 

Ulna,  left;  congenital  defect  of  (P.  B.  Roth),  Child.  81 

,  radiogram  showing,  Child.  82 

,  cases  recorded,  Child.  82 

Ultra-violet  light,  region  of,  in  spectrum,  Electr.  65 

radiation  from  various  types  of  arc,  Electr.  65,  66 

,  question  of  penetration  of  human  tissue,  Electr.  66 

rays  of  Simpson  light,  Electr.  63  ;  Laryng.  24 

,  wave-length  of,  Laryng.  21 

Underwood.  Professor  Abthcr. — Discussion  on  significance  of  radiographs  of  Piltdown  teeth, 

Odont.  55 

,  molars  of  Piltdown  man,  quoted,  Odont.  42 

,  on  Piltdown  canine,  quoted,  Odont.  43 

Untruth,  common  habit  in  children,  Psych,  6.  i 
Uraemia  in  trench  nephritis,  Med.  and  Therap.  xvi 

,  scarlatinal,  transient  hemiplegia  in,  Child.  54 

Uranium  salts  in  treatment  of  diabetes,  Therap.  66 

Urea  content  of  blood  in  trench  nephritis,  estimation,  prognostic  value,  Med.  and  Therap. 

xxiii 
,  varies  with  severity  and  duration  of   disease,  Med.  and    Tberap. 

xxiii 
Urease  method  of  van  Slyke  for  estimating  urea  in  blood  and  cerebrospinal  fluid,  Med.  and 

Therap.  xxiii 
Ureter,  dilated,  in  case  of  single  pelvic  kidney,  Child.  19. 
Ureters  dilated,  with  hypertrophy  of  bladder;  congenital  hydronephrosis  of  both   kid' 

(E.  C.  Williams),  Child.  1 
Urinary  tract,  inflammation  of,  in  trench  nephritis,  Med.  and  Therap.  xxxviii 
Urine  and  blood,  percentage  of  sugar  in,  in  diabetes  compared,  Therap.  70,  71 

,  animal  experiments  with,  in  cases  of  trench  nephri-  ad  Therap.  xiii 

,  case  of  xanthoma  not  revealing  any  abnormality  in,  Derm.  211 

,  condition  of,  in  trench  nephritis,  Med.  and  Therap.  x.  xi 

,  cultures  from,  in  trench  nephritis,  Med.  and  Therap.  vii,  xxvii 

,  diastase  activity  values  in,  see  Diastase  activity 

,  reaction  in,  see  Diastase  reaction 

,  ethereal  sulphates  in,  Med.  and  Therap.  xxix 

(  from  cases  of  irritable  heart  in  soldier  I  iphylococci  in,  Therap.  40 

of  scarlatinal  nephritis,  toxicity  of.  Med.  and  Therap.  xxix 
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Urine  from  cases  of  scarlatinal  nephritis  and  trench  nephritis,  characters  compared,  Med.  and 

Therap.  xxiv,  xxv 

of  trench  nephritis  cases,  brown  pigmentation,  Med.  and  Therap.  xxviii 

,  toxicity  extreme,  Med.  and  Therap,  xxviii 

,  ultra-filtration  through  collodion  membranes,  Med.  and  Therap,  xxvii, 

xxviii,  xxx,  xxxi 

in  trench  nephritis,  microscopical  examination  of,  Med.  and  Therap.  xxi,  xxxviii 

- — ,  proteins  present  in,  nature  of,  Med.  and  Therap.  xxi 

,  indol  in.  Med.  and  Therap.  xxix 

,  isolation  of  streptococcus  from,  in  case  of  animals  experimentally  infected,  Therap.  40 

,  light-coloured,  passage  in  large  quantities  accompanying  irritable   heart  of    soldiers, 

Therap.  44 

,  modes  of  examination  in  detection  of  typhoid  and  paratyphoid  carriers,  Med.  15 

,  production  of  £-oxybutyric  and  other  acids  in  urine  in  diabetes,  Therap.  72 

,  reduction  by,  of  Fehling's  solution,  Therap.  64 

,  sugar  in,  in  diabetes  mellitus,  effect  of  fasting  upon,  Therap.  70 ;  see  also  Sugar  in 

urine 
Urotropine,  in  typhoid  fever,  Med.  25 
Urticaria  pigmentosa,  congenital,  case  (G.  Pernet),  Derm.  157 

in  adult,  cases  (S.  E.  Dore),  Derm.  11  ;  (E.  G.  Graham  Little),  Derm.  216 

(?)  in  soldier,  case  of  (W.  K.  Sibley),  Derm.  215 

Utero-vaginal  cellular  space,  fibro-cellular  tumour  of,  Obst.  97 
Uterus,  abnormalities  of,'  Obst.  37 

,  adenomyoma  of,  association  of  primary  carcinoma  of  Fallopian  tube  with,  rare,  Obst.  59 

1  large,  in  case  of  primary  carcinoma  of  Fallopian  tube,  microscopic  examination, 

Obst.  58 
,  tuberculous  salpingitis  and  carcinoma  of  tuberculous  Fallopian  tubes,  association, 

Obst.  68 

,  with  tuberculosis  of  Fallopian  tubes,  cases  of,  Obst.  68 

and  adnexa,  anatomy  of,  thirteenth-century  drawing  of  (C.  Singer),  Hist.  43 

,  body  of,  torsion,  aetiology  discussed,  Obst.  91 

on  cervix,  acute  cases,  Obst.  90,  91 

causing  strangulation  of  myomatous  uterus  ;  supra-cervical  hysterectomy, 

recovery  (J.  D.  Malcolm),  Obst.  89 

,  with  severance  of  pedicle,  Obst.  90 

,  without  producing  symptoms,  Obst.  90 

,  cervix,  tumours  and  other  affections,  photography  by  speculum-camera  (H.  R.  Spencer 

and  E.  A.  Barton),  Obst.  17-19 

,  double,  Obst.  37 

,  abnormality  often  overlooked,  Obst.  37,  38 

,  cases  of,  Obst.  38-44 

,  menstruation   from   one   uterine   cavity  together  with   pregnancy  in   the   other, 

Obst.  39,  40 

,  pregnancies  in  both  uteri,  Obst.  40,  41 

,  producing  malposition  in  lie  of  foetus,  Obst.  41,  42 

,  removal  after  pregnancy,  Obst.  43,  44 

,  triple  conception  in  case  of,  Obst.  40 

1  with   double  vagina  in   girl  aged  sixteen,   excision  of   septum  between   the  two 

vaginae  ;  recovery,  Obst.  44 

and  double  uterus,  Obst.  38 

— — -  with  pregnancy  in  right  body  mistaken  for  fibroid,  Obst.  42,  43 

with  single  cervix,  case  of,  Obst.  38,  39 

,  glandular  carcinoma  of,  in  child  aged  2£  years  (Joseph  E.  Adams  and  Athole  Ross), 

Obst.  45 
,  report  of  Pathology  Committee,  Obst.  49 
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Uterus,  myomatous,  pregnant,  fibromvoma   undergoing  cystic   degeneration   growing  from 

(P.  J.  McCann),  Obst.  91 
,    strangulation    of,    by  torsion    of    body   on    cervix,   supracervical    hysterectomy; 

recovery  (J.  D.  Malcolm),  Obst.  89 

,  torsioned,  impacted  in  pelvis,  Obst.  91 

of  Bilharzia  haematobium  and  Bilharzia  mansoni,  size  compared,  R  S.M.  Lect.  164 

,  removed  from  case  of  ectopic  pregoancy,  description  of,  Obst.  112 

Uvula,   epiglottis,  and  arytenoids,   thickening  of,  and  passive  oedema   in  m  with 

plumbism  and  pyorrhoea,  accompanied  by  enlargement  of  glands  in  parotid  and  bud- 
-     maxillary  regions  (YY.  Jobson  Home),  Laryng.  72 
Uzara,  use  in  dysentery,  R.S.M.  Lect.  87 
Uzez,  Duchess  of,  patron  of  Laurentius,  Hist.  120,  139 


Vaccine,  antityphoid,  immunizing  properties  of,  must  not  be  damaged,  Med.  21 

,  autogenous,  combined  with  scrum  or  soamin,  in  treatment  of  cerebrospinal  meningitis, 

Therap.  13,  15 
,  triple,  inoculation  by,  against  typhoid  fever  ami  paratyphoid   fever  A  and    B,  Med.    18, 

14,  20,  23,  25,  26,  30,  38 
,  agglutinating  power  of  blood  serum   of   | 

inoculated  twice  with,  about  three  weeks  before  date  of  examination,  Med.  14,  15 

■ ■ ,  objections  to,  Med.  21,  26 

,  varying  reaction  in  those  sub  Med.  11,  LS 

Vaccine-therapy,  in  case  of  chronic  septic  ulcerations,  result,  Derm.  56,  57 

of  keratodermia  blenorrhagica,  Derm.  164 

in  diabetes,  Therap.  66 

in  gas  gangrene,  R.S.M.  Lect.  13S,  139 

—  in  paratyphoid  fever,  Med.  25 

in  typhoid  fever,  Med.  25 

t  when  of  possible  value  in  irritable  heart  of  soldi'  p.  33 

Vaccines  from  coliform  bacilli,  successful  use  of,  Derm 

in  abortion  of  wound  infections,  R.S.M.  Lect.  51,  54 

,  sensitiveness  of,  Med.  21 

Vagal  and  splanchnic  nerve-fibres,  contact  with  three  points  in  alimentary  I  ctr.  7,  8 

Vagina,  cyst  of,  accompanying  adenomyoma  of  recto-vaginal  septum,  l 

,  double,  with  bicornuate  uterus,  in  girl  aged   L6;  excision  of  septum  between  the  two 

vaginae  ;  recovery,  Obst.  1  1 

double  vulva  and  double  uterus.  Obst.  38 

f  tumours  of,  and  other  affections,  photography  bj  3peculum-camera  (II.  R.  Spencer  and 

E.  A.  Barton),  Obst.  17-19 
Vagus  nerve,  branches  of,  connected  with  peritoneal  band-,  Electr.  i 
Valerian,  administration,  in  treatment  of  aphonia  in  a  ildiers  from  the  front,  Laryn 
Valve  at  opening  of  azygos  vein  into  vena  <ava.  discovery  of,  Hist.  7,  8 
Van  Helmont,  advocacy  of  doctrine  of  the  Archseus  by,  Hist.  I.  5 
t    doctrines    of,    influence    in    preparing    way    for    acceptance    of    doctrine    of    I 

Hist.  6,  7 

(  infallibility  of  doctrines  of  Hip]  Men  and  a 

and  Paracelsus  (C.  A.  Mercier),  Hist.  1 

,  qualities  in  common,  Hist.  1,  2 

in  which  divergent,  II 

van  Slyke,  urease  method  of,  applications,  Med.  rap.  xxiii 

Vascular  element  in  cardio-vascular  atony,  Therap.  58 

obliteration,  gangrene  produced  by,  followed  by  gas  g 

occlusion,  escape  of  macular  vision  in  homonymous  hemianopii 

supply  of  angiofibroma  of  nasopharynx,  Larynj 
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Vasomotor  disturbances  in  sufferers  from  toxic  influences,  Therap.  31,  32 

system,  disease  of,  and  heart  disease,  differentiation  between,  Therap.  49 

differentiation  of,  by  stethoscope,  Therap.  49 

Vegetable  hairs  in  oat-hair  concretions,  Path.  70 

ingesta,  intramucosal  pigment  furnished  by,  Path.  53 

Vegetables,  thorough  cooking  of,  in  diabetic  diet,  Therap.  73 

Veins,  sulphur  in,  percentage  content,  Derm.  136 

Vena  cava,  opening  of  azygos  vein  into,  discovery  of  valve  at,  Hist.  7,  8 

Venereal  disease,  risk  of  contraction  increased  by  alcohol,  Derm.  110 

Vernon,  B.  J.,   oculo-motor  paralyses  associated   with   ophthalmic  herpes   zoster  (quoted), 

Derm.  19 
Vertigo,  aural,  Hughlings  Jackson's  observations  on,  Neur.  17 

,  ocular,  symptom  of  paralysis  of  superior  oblique,  Xeur.  21 

Vesalius,  knowledge  of  writings  of,  possessed  by  Lancelot  Browne,  Hist.  13 

Vibrion  septique,  Bacillus  fallax  and  Bacillus  cedematiens  associated,  in  toxic  form  of   gas 

gangrene,  R.S.M.  Lect.  130,  131 

,  confusion  with  Bacillus  sporogenes,  R.S.M.  Lect.  127 

in  gas  gangrene,  R.S.M.  Lect.  124,  125 

— — ,  rarely  present,  R.S.M.  Lect.  126 

Vincent,  description  of  angina  associated  with  fusiform  bacilli,  Med.  52 

Vincent's  organisms,  association  with  ulceromembranous  stomatitis  and  gingivitis  among 

troops,  Med.  51,  52,  56,  58,  59 
Violet  light  and  heat  in  treatment  of  disabled  fingers,  Bain.  50 
Virgil,    third    Eclogue    of,    quotation    from,    made   by   Harvey    in    his   Notes   of    Lectures, 

Hist.  9,  10 
Viscera,  abdominal,  displacement  towards  pelvis,  Electr.  2 

,  supports  of,  Electr.  3 

,  suspension  by  mesenteries,  Electr.  1 

,  dropping  of,  kinks  resulting  from.  Electr.  1 

Visceroptosis,  Electr.  19 

after  severe  athletic  effort,  Electr.  20 

and  intestinal  stasis,  related  conditions,  Electr.  3 

,  intestinal  stasis  without,  Electr.  11 

without  intestinal  stasis,  Electr.  11 

Vision  affected  by  shell-shock,  Psych,  and  Xeur.  xxiii 

,  central,  double  representation  in  cortex,  Ophth.  91 

,  persistence  in  bilateral  hemianopia,  cause  of.  Ophth.  88 

,  represented  in  posterior  parts  of  occipital  lobes,  Ophth.  78,  86 

,  defect  of,  obvious,  optic  neuritis  without,  Neur.  7 

,    defects   of,    in   brain   disease  (ophthalmological  observations  of  Hughlings  Jackson), 

Neur.  3 

,  disturbances  due  to  injury,  exact  cause  uncertain,  Ophth.  60,  61 

■ of,  following  shell  shock,  Psych,  and  Xeur.  xxiii,  xxxvi,  xliii 

,  subconscious  malingering  in,  Psych,  and  Xeur.  xxxvi 

,  from  cerebral  lesions,  with  special  reference  to  cortical  representation  of  macula 

(W.  T.  Lister  and  Gordon  Holmes),  Ophth.  57  ;  (references),  Ophth.  92 

,  failure  of,  in  cases  of  cerebral  disease,  observed  by  Hughlings  Jackson,  Xeur.  4 

,  good,  co-existent  with  optic  neuritis,  Xeur.  12-15 

,  macular,  escape  of,  in  homonymous  hemianopia  due  to  vascular  occluskm,  Ophth.  87 

,  peripheral,  cortical  representation,  Ophth.  89 

Visual  area,  coincident  with  area  striata,  Ophth.  58 

centre,   gunshot   wound    involving,    with   visual   disorientation    (Lewis   R.    Yealland), 

Ophth.  97 
defects,  due  to  injury,  examination   by  modification  of  Bjerrum's    screen,  Ophth.  58, 

95,  96 
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Visual  field,  examination  of,  in  case  of  dyspituitarism,  Child.  24,  25 

f  lower  quadrant  affected  in  case  of  bullet  and  shell'  wound,  of  brain,  when  one 

quadrant  only  affected,  Ophth.  68 

fields,  areas  of  blindness  not  quite  symmetrical  in  both  eves,  in  some,  Ophth.  91 

.  careful  taking  important.  Ophth.  95 

,  quadrautic  defect  in,  Ophth.  63 

function,  localization  of,  Ophth.  58 

perception,  physical  bases  of,  Neur.  18 

Vital  spirits  in  arteries,  Galenical  doctrine  as  to,  Hist.  7 

Vocal  cord,  left,  paralysis  of,  case  (James  Donelan),  Laryng.  108 

1  from  bullet  wound  of  neck  |D.  McKenzie),  Laryng.  20 

.  traumatic  (P.  Goldsmith),  Laryng.  2 

.  treatment  suggested,  Laryng.  3 

•  rigut-  epithelioma  of ;  microscopic  specimen  of  recurrent  epithelioma  removed  from 

remains  of  right  ventricular  band  of  patient  who  had  been  operated  upon  nine  years 
ago  (H.  Tilley),  Laryng.  48 

1  paralysis,  abductor,  becoming  complete,  Laryng.  37 

,  resulting  from  bullet  wound  (F.  A.  Rose),  Laryng.  36 

cords,  leukoplakia  of  (H.  Tilley),  Laryng.  67 

.  malignant    disease    of,    partial    excision   of    thyroid   cartilage   as    alternative   to 

thyrotomy  in  (H.  Lambert  Lack),  Laryng.  62 

1  webbing  in  gunshot  wounds  of  larynx,  method  of  prevention,  Laryng.  85-87 

,  treatment  (Sir  William  Million),  Laryng.  85 

Voice,  loss  of,  following  injury  from  shrapnel  shell  explosion,  Laryng.  37 

,  re-education  of.  in  treatment  of  aphonia  in  soldiers  from  the  front,  Laryng.  84 

Voltage  required  in  reaction  testing  of  muscles  by  condenser  discharges,  Electr.  31,  34,  37 
Vomiting  associated  with  intracranial  tumours,  Neur.  4 

,  cyclic,  in  acidosis,  Child.  93 

following  injection  of  ferrivine,  Derm.  180,  184 

in  delayed  chloroform  poisoning,  Obst.  123 

in  paratyphoid  fever,  Med.  2 

Vulva,  diphtheria  of,  rarity,  Child.  58 

,  double,  with  double  vagina  and  double  uterus,  Obst.  38 


Walcheren  Expedition  (1809),  ill-fate  of  British  Army  in,  main  cause,  Hi 
Walkhoff,  enamel  of  unerupted  and  of  erupted  teeth,  quoted,  Odont.  24 

,  structure  and  arrangement  of  enamel  prisms,  quoted,  Odont.  121 

Wallace,  Clthbert,  Colonel.  A. M.S. — Rectal  wounds  in  the  present  war,  Surg.  28 
Wallace.  J.  Sim. — Discussion  on  the  teeth  in  rickets,  Child.  90 
Waller,  Ewan,  prime  factors  in  causation  of  dental  caries,  Child.  86 
Wallis,  C.  Edward.— Marat,  Hist.  116 

Wallis,  R.  L.  Mackenzie.—  Discussion  on  trench  nephritis,  Med.  and  Therap.  xix 
Walpole,  Horace,  patient  of  Joshua  Ward,  Hist.  9 

Walsh,  Tull,  oral  administration  of  emetine  in  dysentery,  quo;  77 

War   (the),  delay  in  sending  cases  of   nerve  injury  received  in.  rical  exam 

Surg.   10 

,  state  of.  intensest  stimulus  to  herd-in, ti'  .17 

,  electrical  examination  of  nerve  injuries  in  iK.  I'   Cumberl  at 

,  mortality  rate  of  British  Army  ito  July.  1916)  from  death,  on  field,  Hist. 

,  musculo-spiral  injuries  common  during,  Surg.  11 

,  outbreak  of,  stimulus  to  herd-in>tii: 

,  rumours  of  atrocities  in,  Psych.  21,  25 

wastage  from  sickness  in  (1914-1915i 

War  baby  rumour,  Psych.  19 
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War   injuries   of   jaw   and   face,    discussion  on    (H.  Baldwin),   Odont.  63  ;    (Peyton  Baly), 

Odont.    114 ;   (F.  J.  Bennett),    Odont.   113 ;    (Norman  Bennett),   Odont.   106 ;    (T.   S. 

Carter),  Odont.  120  ;  (Percival  P.  Cole),  Odont.   108:  (J.  F.  Colyer),  Odont.  84;  (Sir 

Frederic  Eve),  Odont.  90;  (George  B.  Hayes),  Odont.  80  :  (William  Hem),  Odont.  95  ; 

(Montagu  Hopson),  Odont.  100;    (C.  Hotz),  Odont.  S3;    (Warwick  James),  Odont.  114  ; 

(Stanley  Mummery),   Odont.    103;    (G.   Northcroft),  Odont.   105;    (J.  Lewin  Payne), 

(opening),  Odont.  67,  (reply),  Odont.  US;    (F.  J.  Pearce),  Odont.  115;    (J.  G.  Turner), 

Odont.  116 

,  see  also  Jaiu  and  face,  war  injuries  of 

War  Office  Committee  for  Epidemic  Diseases  and  Sanitation,  personal  experiences  as  member 

of,   on   Gallipoli   Peninsula  and  in  Eastern    Mediterranean    (Leonard  S.    Dudgeon), 

R.S.M.  Lect.  101 
War  Office  Series  of  Archives  in  Public  Record  Office,  diseases  causing  mortality  in  Army 

not  stated,  Hist.  91,  92 
,  source   for  mortality   rate   in   British   Army    (1817-21), 

Hist.  91 
Ward,  Gordon. — Case  of  tertiary  syphilide,  Derm.  63 
Wtard,  John. — Discussion  on  rationale  and  practice  of  chemotherapy,  Derm.  136 

discussion  on  theory  and  practice  of  chemotherapy,  Derm.  189 

Ward,  Joshua,  1685-1761  (H.  Selfe  Bennett),  Hist.  100 

,  advocate  of,  Hist.  112 

,  chief  source  of  information  about,  Hist.  10G 

t  literary  men  who  were  patients  of,  Hist.  109 

)  opinion  of  contemporary  orthodox  medical  profession  as  to,  Hist.  112 

\  pill  and  drop  of,  Hist.  106-110 

,  portraits  of,  Hist.  101-104,  105,  106 

,  quackery  of,  Hist.  100,  106.  107-110 

,  royal  patronage  bestowed  on,  Hist.  109 

,  statue  of,  Hist,  110,  111 

Ware,  inhabitants  of,  supplying  food  to  London  by  way  of  river  Lea  in  time  of  Great  Plague, 

Bain.  35 
Warmley,  rural  district  of,  death-rates  of,  Epid.  5 
Warmth,  effect  on  contraction  of  muscles,  Electr.  24,  25,  35 

,  necessity  of,  in  dysentery,  R.S.M.  Lect.  9S 

Wart-hog,  enamel  of,  Odont.  29,  30 

Wash  and  after-wash  metbod  of  serum  culture  in  capillary  tubes,  R.S.M.  Lect.  11,  14 

Wassermann  reaction,  antigen  particles  in,  adsorption,  Derm.  108 

in  children  of  general  paralytics,  Psych.  65 

in  hypertrophic  cirrhosis  of  liver,  Child.  27,  28 

in  shell  shock,  Psych,  and  Neur.  xl 

in  trench  nephritis,  Med.  and  Therap.  viii,  xii 

,  more  positive  in  late  than  in  early  cases  of  syphilis,  Derm.  10S 

,  original  technique  of,  Psych.  64,  66 

positive  in  case  of  intense  dryness  of  mouth  associated  with  ulceration  of  palate. 

Laryng.  74 

of  mycosis  fungoides,  Derm.  148-150 

of  rapidly  growing  epithelioma  of  palate,  Laryng.  89 

of  hypopituitarism,  dystrophia  adiposo-genitalis,  polyuria  and  polydipsia 

(E.  G.  Fearnsides),  Neur.  50 

in  trypanosome  infection,  Ophth.  3 

,  percentage  in  apparently  healthy  males  examined,  Psych.  64 

,  result  in  case  of  papulo-necrotic  tuberculide  (folliclis),  Derm.  34 

,  value  of,  estimation  as  to,  Derm.  174 

test,  original,  essential  principles,  Psych.  36 

,  percentage  of  definite  syphilitic  cases  in  mental    defectives   before  discovery  of, 

Psych.  63,  65,  66 
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Wassermann  reaction,  see  also  Compluetic  reaction 

Water,  contaminated,  as  cause  of  widespread  infection  of  intestinal  tract  among  tro 

Gallipoli  Peninsula,  R.S.M.  Lect.  Ill 

,  contamination  with  bilharzia  infection,  how  effected,  R.S.M.  I. 

,  drinking,  see  Drinking  water 

,  moistening  and  Hooding  of  sand  with,  effect  of,  on  finding  of  protozoa,  Epid.  M 

,  oxidation  of  iron  in,  how  produced,  Path.  38 

,  sterilization  by  actinic  radiations,  Electr.  68 

Water-agar,  tube  of,  blood  contained  in,  drawn  out  by  sodium  chloride,  R.S.M.  Eject. 

Water-resistance  employed  in  ionic  medication  iu  French  military  hospita 

Water-supply,  contamination  of,  doubtful  factor  iu  causation  of  trench  nephritis,  Med.  and 

Therap.  iv,  v 

on  Gallipoli  Peninsula,  how  obtained,  R.S.M.  Lect.  109 

to  troops  stationed  at  Lemnos,  R.S.M.  Lect.  104 

Wateson,  George,  "The  Cures  of  the  Diseases  in  Forraine  Attempts  of  the  English  I- 

1598,  first  work  on  tropical  medicine,  quoted,  R.S.M.  Lect.  7  i 
Watkins-Pitchford,  production  of  inhalation  phthisis,  Path.  26 

,  rarity  of  appendicitis  among  gold-miners,  Path.  29 

Watson,  C.  Gordon,  Lieutenant-Colonel,  R. A. M.C.— Three  cases  of  injury  to  the  rectum  from 

bullet  wounds,  Proct.  30 
Watson- Williams,  P. — Discussion  on  case  of  aphonia  in  soldier,  Laryug.  91 

,  discussion  on  case  of  bilateral  dacryocystitis  in  syphilitic  child,  Larvng.  93 

of  bullet  entering  below  right  mastoid  and  emerging  at  left  orbit,  Lar\  I 

of  malignant  disease  treated  by  diathermy,  Larvng.  113 

on  pathology  of  otosci-  . .  Otol.  82 

laryngeal  crises  with  abductor  paralysis,  Larvng.  98 

on  rhinophyrna,  Larvng.  79 

on  cases  of  chronic  frontal  sinus  empyema  treated  by  intranasal   method,  Laryng. 

104 

on  large  naso-antral  polypus,  Larvng.  82 

,  rasps  for  the  per-nasal  frontal  sinus  operation,  Larvng.  93 

Watt,   W.  L.,   Lieutenant-Colonel,  C. A. M.C.— Discussion    on    treatment   of 

soldiers  by  physical  means,  Surg.  65 
Wave-wash  method  of  serum  culture  in  capillary  tubes,  R.S.M.  Lect.  12.  14 
Wax,  inspissated,  removal  from  right  ear  curing  intractable  neuralgia.  Derm.  46 
Weber,  F.  Parkes.—  Discussion  on  asphyxia  reticularis,  Derm. 

1  discussion  on  case  for  diagnosis,  Derm.  88 

(?  tuberculosis),  Derm.  41.  77 

of  dermatolvsis  and  molluscum  fibrosum.  Derm 

of  diffuse  sclerodermia  with  sclerodactylia,  I  (era 

of  erythrodermia,  Derm.  2 

of  hypertrophy  of  right  side  -  it  half  of  I 

and  right  lower  extremity  ;  hemihyperl  i 

of  Kaposi"s  multiple  pigmentary  Bare   ma,  Derm.  224 

of  lymphangioma,  Derm.  1 1 

of  solid  oedema,  Child.  33 

on  necrosis  of  skin  from  handlin 

on  portrait  of  Paracelsus,  Hist.  115 

on  "  pudding  face"  type  of  dyspituitarisn  71 

on  recurrent  herpes  zoster  of  face  with  hemiatrophy, 

on  sclerodermia  associated  with  I 

t  occurring  in  case  of  myxcedema, 

with  G  '•  l,T 

with  subcutaneo 

on  two  cases  of  hypertrophic  cu 

,  herpes  zoster  with  paralysis  of  arm,  Derm.  16 
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Weber.  F.  Parkes. — Note  on  a  case  of  anaemia  and  purpura,  with  greenish  coloration  of  the 

bone-marrow,  and  its  bearing  on  the  question  of  the  causation  of  the  green  colour  of 

chloroma  and  the  so-called  chloro-leukaemia,  Clin.  7 
,  sequel  to  the  case  of  chronic  splenomegaly  of  uncertain  origin,  with  persistent  leuco- 

penia,  shown  on  .January  12,  1912,  Clin.  1 
,   so-called  idiopathic    multiple   pigment   sarcoma  of    Kaposi  (acro-sarcoma    multiplex 

cutaneum  telangiectodes  of  Unna),  Derm.  62 
and  Scholefield,  G.  E.,case  of  sclerodactylia  with  subcutaneous  calcareous  concretions, 

quoted,  Neur.  76 
Wehnelt  break,  use  with  Coolidge  tube,  Electr.  137 

,  advantages,  Electr.  137 

Weinberg,   M. —  Bacteriological  and   experimental  researches    on   gas    gangrene,   R.S.M. 

Lect.  119-141 
Wende,  Grover,  granuloma  annulare  affecting  face,  neck  and  cheeks,  quoted.  Derm.  32 
Wkhyon,  C.  M.— Discussion  on  treatment  of  dysentery,  R.S.M.,  Lect.  91 
West.  C.  E. — Discussion  on  skin-grafting  in  mastoid  operations,  Otol.  15 
W  est  s    intranasal   operation,  chronic    dacryocystitis   cured   by,   after  failure  with  external 

operation,  case  (H.  Tilley),  Laryng.  46 

swabs,  examination  of  pharynx  for  meningococcus  by  means  of,  Path.  2 

West  Indies,  mortality  of  British  Army  in  (1817-21),  Hist.  96,  97 

,  causes  of,  Hist.  96 

W  estmorland,  see  Cumberland  and  Westmorland  parishes 

Westphal,   A.,   case  of  thyroidectomy  for  goitre,  followed  by  cataract  and  tetany,  quoted, 

Ophth.  55 
W  et  fixation  (Schaudinn's  fluid),  specimens  of  amoebae  prepared  by,  appearances,  Epid.  42 
Wet-wall  method  of  serum  culture  in  capillary  tubes,  R.S.M.  Lect.  11 
Wethered,  F.  J.— Discussion  on  treatment  of  dysentery,  R.S.M.  Lect.  94 

,  stimulation  of  skin  areas  of  abdominal  walls,  quoted,  Bain.  24,  31 

Wetter,  M.,  case  of  hemorrhagic  diathesis  with  green  colour  of  bone  marrow  and  spleen, 

quoted,  Clin.  10,  11 
Whale,  H.  L. — Bony  sequestrum,  believed  to  be  the  annulus  tympanicus  removed  from  the 

external  meatus  of  an  infant  aged  2  years  9  months,  Otol.  1 

,  discussion  on  case  of  child  with  enlargement  of  external  nose,  Laryng.  56 

,  otomycosis,  colony  and  microscopic  slide  of  Aspergillus  fumigatus,  Otol.  1 

Wheat,  grain  of,  hairs  occurring  on,  Path.  73 

,  nucleus  of  appendicular  fecal  concretion,  Path.  86 

Vv  hipham,  S.  R.— Case  of  congenital  word-  and  letter-blindness,  alexia  congenita,  Child.  8 

,  two  cases  of  hypertrophic  cirrhosis  of  the  liver,  Child.  26 

Whirlpool  bath,  Bain.  53,  54 

baths,  applications  of,  Surg.  33.  37 

.  at  high  temperature,  in  treatment  of  immobilized  limbs,  Surg.  64 

,  effect  on  scars  and  frostbites,  Surg.  37 

.  in  treatment  of  disabled  soldiers  at  Grand  Palais   Hospital,  Paris,  Bain.  46,  52  ; 

see  also  Eau  courante  bath 
White,  W.   Hall,  and  Bryant,  J.  H,  case  of  congenital  hydronephrosis,  quoted,  Child.  3 
Whitlow,  see  Onychia 
Whooping-cough,  mortality  from,  in  Gloucestershire  districts,  Epid.  19,  20,  26 

preceded  by  measles,  grooves  in  teeth  a  sequel  of,  Child.  84 

W  lckersheimer,  E.,  series  of  figures  illustrating  medical  practice  of  thirteenth  century  repro- 
duced by,  Hist.  30 
Wierzejewski,  cases  of  congenital  defect  of  ulna,  quoted,  Child.  82 
Wild  animals,  sexual  season  in,  Hist.  62 
Williams,  dialysing  membranes  in  enamel  organ,  quoted,  Odont.  10 

and  Miller,  case  of  sarcoma  of  pericardium,  quoted,  Child.  38 

■Williams,  A.  W.— Case  of  granulosis  rubra  nasi,  Derm.  20 
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Williams,  C.  J.  B.,  case  of  mercurial  pigmentation  of  colon,  quoted,  Path.  56 
Williams,  E.  0. — Congenital  hydronephrosis  of  both  kidneys  ;    both  ureters  dilated,  with 
hypertrophy  of  bladder,  Child.  1 

,  heart  showing  infiltration  by  a  large  round-celled  sarcoma,  Child.  36 

Williams,  J.  Whitridge,  distinction  between  puerperal  eclampsia  and  acute  yellow  atrophy, 

quoted,  Obst.  122 
Williams,  Leon,  formation  of  enamel,  quoted,  Odont.  22,  23,  27 
Williams,    Leonard. — Discussion   on    hydrological    treatment   of    gastro-intestinal    Btasis, 

Bain.  30 
Williamson,  H. — Discussion  on  acute  hepatic  toxaemias  complicating  pregnancy  and  labour, 

Obst.  127 
Wilson,  R.  M. — Discussion  on  the  soldier's  heart,  Therap.  37 

Wilson,    S.    A.    K.  —  Case   for   diagnosis:    syringomyelia,    or    disseminated    sclerosis    (?), 
Neur.  G4 

,  lesion  of  right  optic  thalamus  and  regio  subthalamica,  Neur.  65 

Wilson,  S.  Stacey. — Note  on  case  of  chronic  ulcerations,  Derm.  58 

Winds,  South-West,   West  and   North -West,   Devonshire  parishes  sheltered  from,  phthisis 
death-rates  per  1,000  per  annum  (1890-99),  Bain.   7 

,  strong,   rainy,  prevalence   of,  associated   with   prevalence   of   phthisis,  theory    as    to, 

Epid.  13 

,  westerly,    Dorsetshire   and    Westmorland   and   Cumberland   parishes   sheltered    from, 

female  phthisis  death-rates  (1890-99),  Bain.  8 
Windsor  martyrs,  Hist.  76 
Wingrave,  Wyatt. — Pathological  remarks  on  specimen  from  case  of  keratosis  of  auditory 

meatus,  Otol.  3 
Wire  entanglements,  high  knees  raising  in  passing  through,  Surg.  42,  48 
Wiring  of  mandible  after  gunshot  fractures,  Odont.  90,  118 

after  removal  of  portion  of  mandible  for  epithelioma,  Odont.  91 

Wisdom  teeth,  cutting  of,  disturbances  in  health  set  up  by,  Derm.  50 

Wish-fulfilment  rumours,  Psych.  19,  25 

Wishler  de  Spira,  Johann  (1383-1456),  Hist.  192  ;  see  also  John  (of  Speyer  ?) 

Witnesses,  belief  in  truth  of  evidence  little  affected  by  diminution  in  accuracy  from  laps 

time,  Psych.  4 
Wollaston,  vegetable  hairs  in  oat-hair  concretions  first  recognized  by,  Path.  70 
Women,  cancer  of  larynx  in,  comparatively  frequent,  Laryng.  70 

,  separation  from  men  during  menstruation,  Bi 

,  milking  operations  forbidden  to,  during  menstruation,  Epid.  52 

(  pregnant,  syphilitic,  treatment  by  iodine,  intramine  and  mercury,  method  and  coi 

of  administration,  Derm.  131 

(  rarity  of  locomotor  ataxy  and  general  paralysis  of  insane  among,  Neur.  6 

Wood,  influenzal  paratyphoid,  quoted,  Med.  36 

Wood,  Neville.— Discussion  on  hydrological  treatment  of  gastro-intestinal  Btasis,  Bain 
Woodchester,  death-rates  of,  F.pid.  9 

Woodward,  A.  Smith,  F.R.S.— Discussion  on  significam  .raphs  of  Piltdown  teeth, 

Odont.  52 

,  molars  of  Piltdown  man,  quoted.  Odont.  \1 

t  on  Piltdown  canine,  quoted,  Odont.  13 

t  temporary  canines  of  orang,  quoted,  Odont 

Word-blindness,  prognosis,  Child.  11,  12 

and  letter-blindness,  congenital,  case  (T.  H.  Whipham),  CI 

t  probable  site  of  defect,  Child.  11 

Wormian    bones,    mosaic    of,    in    temporal    region    of    skull    In  is    imperfecta, 

Child.   45 
Wound,  recently  healed,   with   adhesion   to   tibia,  by   radiant    heat   and   light, 

Bain.  50 
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Wound  cases,  with  low  blood-pressure,  electrical  treatment   in   French    military  hospitals, 
Electr.  42 

infections,  application  of  antiseptics  in  early  stage  of,  dangerous,  Path.  22 

,  bacteria  in,  ingestion  by  leucocytes,  Path.  21 

,  dry  and  moist  gangrene  following,  R.S.M.  Lect.  6 

,  incipient,  abortion  by  vaccines.  R.S.M.  Lect.  54 

,  incubation  period.  R.S.M.  Lect.  2 

,  microbial,  treatment,  R.S.M.  Lect.  26 

of  subcutaneous  tissues,  more  dangerous  than  surface  infection,  R.S.M.  Lect.  38 

,  response  of  the  wounded  to,  R.S.M.  Lect.  14 

,  septic,  avoidance,  R.S.M.  Lect.  2 

.treatment  of  (Colonel  Sir  A.  E.  Wright),  R.S.M.  Lect.   1-72:    (W.   P.  Morgan), 

Path.  8 

at  casualty  clearing  stations,  R.S.M.  Lect.  57 

,  bandages  employed  in,  R.S.M.  Lect.  56 

by  antiseptics,  R.S.M.  Lect.  27  ;  Path.  27 

,  probable  cause  of  favourable  results,  R.S.M.  Lect.  34 

,  utility  doubtful,  R.S.M.  Lect.  34 

,  when  only  admissible,  R.S.M.  Lect.  59 

by  application  of  hypertonic  solutions,  value  of,  Path.  21 

by  phylacagogic  method,  R.S.M.  Lect.  55 

by  surgical  procedures.  R.S.M.  Lect.  36 

by  vaccines,  R.S.M.  Lect.  51 

,  flow  of  lymph  in,  measures  affecting,  Path.  8 

of  pus  in,  measures  affecting,  Path.  11 

,  measures  favouring  hypersemia  acting  as  lymphagogues,  Path.  10 

,  physical  action  of  hypertonic  saline  solutions  applied  in,  test  tube  experiments- 
showing,  R.S.M.  Lect.  42,  43,  44,  45,  46 

■ ,  Sir  A.  Wright's  views  discussed  and  contested,  Path.  8-20 

surfaces,  leucocytes  upon,  diminished  vitality  of,  R.S.M.  Lect.  51 

Wounded  (the),  gas  gangrene  in,  produced  by  slight  infections,  R.S.M.  Lect.  136 

increase  of  antitryptic  power  of  serum  in,  R.S.M.  Lect.  16 

,  response  to  wound  infection,  R.S.M.  Lect.  14 

,  return  to  front  hastened  by  treatmeut  by  physico-therapeutic  methods,  Bain.  48 

,  sick  and,  no  distinction  between,  R.S.M.  Lect.  1 

Wounds,  ablation  of  heavily  infected  and  infiltrated  lining  of,  R.S.M.  Lect.  37 

,  antiseptics  introduced  into,  in  form  of  viscid  or  semisolid  excipients,  disastrous  results, 

R.S.M.  Lect.  34 

,  application  of  antiseptics  to  skin  surface  in  neighbourhood  of,  results,  R.S.M.  Lect.  35 

,  blood-serum  oozing  from  clot  of,  R.S.M.  Lect.  3 

,  crippling  from,  in  soldiers,  reduction  of,  report  on,  Bain.  53 

,  cylindrical,  perforating  limb  horizontally,  irrigation  of,  R.S.M.  Lect.  68 

,  drainage  of,  employment  of  bandages  for,  R.S.M.  Lect.  63 

not  necessarily  hindered  by  moist  coagulated  lymph,  Path.  10 

,  infected,  application  of  lymph-cup  to,  effects,  R.S.M.  Lect.  50 

,  application  of  saline  solutions  to,  same  concentration  must  be  maintained  through- 
out, R.S.M.  Lect.  46 

,  effect  of  hypertonic  salt  solutions  upon,  R.S.M.  Lect.  48 

physiological  saline  solution  upon,  R.S.M.  Lect.  49,  50 

,  granulation  from  bottom  upwards,  R.S.M.  Lect.  39 

,  irrigation  and  drainage,  by  saline  solutions,  hypertonic,  R.S.M.  Lect.  59 

by  saline  solutions,  physiological,  R.S.M.  Lect.  59 
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ANNUAL    GENERAL    MEETING,     L916. 

AT  the  Annual  General  Meeting  of  Fellows  of  the  Royal  Society  of 
Medicine,  held  at  the  Society's  house,  1,  "Wimpole  Street,  on  Tuesday,  July  1, 
1916,  at  5  p.m., 

Present  :  Dr.  Norman  Moore  (a  Vice-President)  in  the  Chair,  Dr.  Farquhar 
Buzzard  (Senior  Honorary  Secretary),  Mr.  MacAlister  'Secretary),  and 
21    Fellows. 

The   Chairman   read  a  letter  from   the  President  expressing   regrel 
his  inability  to   attend. 

The  Minutes  of  the  last  General  Meeting  of  Fellows  were  read  and  signed. 

Dr.  Fakquhab  BUZZAED,  the  Senior  Honorary  Secretary,  submitted  the 
Report  of  the  Council : — 

ANNUAL    REPORT   OF   COUNCIL. 

Owing  to  the  War  the  total  number  of  meetings  of  Sections 
during  the  season  up  to  June  14,  L916,  baa  been  reduced  to 
78,  with  an  average  attendant  e  of  32  Fellows  and  Membi 

The  following  '-Occasional  Lectures"  have  been  delivered  to 
full  meetings  of  Fellows  : 

(1)  Lt.-Col.  Leiper,  R.A  M  C.       "The  Experimental  Trans- 

mission to  Animals  of  the  Egyptian  Bilharsdosis." 

(2)  Lt.-Col.    Sir    Ronald    Ross,     K.C.B.,    P.R.S.  :      "The 

Treatment  of  D     entei  y." 

(3)  Dr.  L.  S.  Dudgeon :     "Personal    Experiences    on     the 

Qallipoli    Peninsula  and   the  fan 

while  a    Member  of   the   Wai  littee   for 

Epideni  and    Sanitation.'' 

(4)  Dr.  M.  Weinberg:  logical  and  I  otal 

arches  on  ( las  <  lan(  i 

On    Friday,    October  8,    L915,    an    Exhibition    of    Fracture 

Apparatu  the  R.A.M.C.  was  opened  bj  tor- 

eral,    Sir  Alfred    II.    Keogh,   at   the    Bociety'j    B  The 

Exhibition  attracted  a  large  Dumber  of  medical  men   from  all 

over  the  country,  and   from  our  expeditionary  forces,  during  the 
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greater  part  of  the  ensuing  week,  and  proved  very  useful  in 
bringing  before  the  surgical  profession  the  latest  and  most 
successful  methods  of  dealing  with  fractures. 

During  the  year  under  review  two  Exhibitions  of  appliances 
used  in  the  treatment  of  gunshot  wounds  of  the  face  and  jaws 
were  held. 

The  first,  held  in  February  under  the  management  of  the 
Odontological  Section,  was  well  attended.  The  Authorities  of 
the  Army  Medical  Service  kindly  allowed  exhibits  to  be  sent  from 
various  military  centres  and  the  exhibition  was  particularly 
indebted  to  the  Director-General  of  the  Army  Medical  Service, 
who  made  special  arrangements  for  the  safe  passage  of  some 
fragile  specimens  from  France.  English  Surgeons  and  Dental 
Surgeons  from  various  parts  of  the  United  Kingdom  and  from 
abroad  sent  most  instructive  series  of  cases  and  reports.  The 
Ecole  Dentaire  de  Paris  and  the  American  Ambulance  at  Neuilly 
sent  large  numbers  of  reports,  photographs  and  specimens, 
which  greatly  enhanced  the  value  of  the  Exhibition,  and  gave  to 
it  an  international  character. 

The  second  Exhibition,  held  in  June  in  combination  with  the 
British  Dental  Association,  was  indebted  to  the  same  sources  for 
much  of  its  material,  and  had,  in  addition,  extensive  exhibits 
from  the  Comite  de  Secours  aux  Blesses  de  Paris  des  Maxillaires 
et  de  la  Face,  and  seven  from  the  Harvard  Surgical  Unit  attached 
to  the  British  Expeditionary  Force. 

In  each  case  the  exhibition  was  of  a  comprehensive  and  prac- 
tical character,  and  in  connexion  with  it  meetings  were  held,  at 
which  papers  were  read  and  discussed.  It  is  believed  that  by 
these  means  the  various  methods  of  treatment  in  vogue  were 
subjected  to  a  useful  comparison,  and  that  the  treatment  of 
those  suffering  from  wounds  of  the  face  and  jaws  was- 
materially   advanced. 

The  Editorial  Committee  undertook  the  task  of  considering 
how  the  value  of  the  Proceedings  could  be  enhanced,  and 
issued  a  report  containing  certain  recommendations  which  were 
adopted  by  the  Council  and  sent  to  the  officers  of  the  various 
sections.  It  is  hoped  that  these  measures,  when  put  into  prac- 
tice, may  result  in  important  economies  in  the  production  of  the 
Proceedings  and  at  the  same  time  increase  their  scientific 
reputation.  Owing  to  the  rise  in  prices  and  scarcity  of  paper 
occasioned  by  the  War,  every  possible  effort  has  been  made  to 
reduce  the  cost  of  printing  and  publishing  the  Proceedings. 

The  Emergency  Surgical  Aid  Corps,  inaugurated  in  November, 
1914,  has  been  frequently  summoned  to  be  in  readiness  during 
air  raids,  and  on  two  occasions  has  been  called  upon  to  give 
its  assistance  in  dealing  with  casualties.  Its  scope  has  been 
widened  at  the  request  of  the  Admiralty,  and  a  Naval  Section, 
in  addition  to  the  Metropolitan  and  East  Coast  Sections,  has 
been  recently  formed.  The  organization  and  maintenance  of  this 
corps  has  thrown  much  additional  work  on  its  honorary  secretary, 
Mr.  MacAlister,  who  has  taken  great  interest  in  promoting  its 
efficiency  and  its  readiness  for  all  emergencies. 

During  the  year  two  distinguished  Honorary  Fellows  have 
passed  away :  Sir  William  Turner,  K.C.B.  (Edinburgh),  and 
Professor  Guido  Baccelli  (Rome).  The  Council  has,  in  each  case, 
communicated  to  the  bereaved  family  the  regret  and  sympathy 
of  the  Society. 

Since  July,  1915,  the  losses  by  death  have  been  41  Fellows  and 
12  members  ;  by  resignation  40  Fellows  and  16  Members. 

During  the  session  57  Fellows  and  6  Members  of  Sections  have 
been  elected. 


The  Membership  of  the  Society  is  as  follows  : 

HONORARY   FELLOWS   (British)        12 
(Foreign)        15 

f  Town         ...    1,583    I 
FELLOWS   -    Countrv  976    '    1  - 

[   Foreign     ...       2G4    J 

f  Town         ...       210    | 
MEMBERS   \    Countrv    ...       461    \     777 
(   Foreign     ...       10G   ) 

Six  Members  of.  the  Staff  have  joined  His  Majesty's  Forces, 
with  the  result  that  those  who  remain  have  had  to  undertake  an 
increased,  share  of  work,  and  the  Council  desires  to  thank  them 
for  their  loyal  and  efficient  services  under  difficult  circumstances. 
Special  thanks  are  due  to  Mr.  MacAlister,  who  has  carried  out 
the  duties  of  Editor,  in  addition  to  those  of  Secretary,  and  whose 
success  in  both  capacities  is  an  index  to  the  unsparing  energy 
and  zeal  with  which  he  continues  to  devote  himself  to  the  work 
of  the  Society. 


THE    HONORARY   TREASURERS'   REPORT. 

The  Honorary  Treasurers,  in  presenting  the  accouuts  and 
balance  sheet  for  the  year  ending  1915,  would  draw  the  attention 
of  the  Society  to  the  fact  that  it  represents  the  condition  of  the 
Society  during  a  year  of  War.  Our  income  from  subscriptions 
was  less  by  £325  than  in  the  preceding  year,  and  as  might  have 
been  expected,  the  admission  fees  showed  a  still  greater  diminu- 
tion, being  only  £162  15s.  against  £47G  lis.  in  the  preceding 
year.  There  was  also  a  slight  decrease  in  the  amount  received 
from  Library  Subscriptions  of  Members'  and  Fellows'  Voluntary 
Subscriptions.  The  total  income  for  the  year  1915  amounted  to 
£12,388  18s.  9d.,  being  £532  Is.  Id.  less  than  in  1914.  The 
Honorary  Treasurers  endeavoured  throughout  the  year  to  carry 
out  the  wishes  of  the  Council  that  the  expenditure  should  be  kept 
at  as  low  a  figure  as  was  compatible  with  the  efficient  working  of 
the  Society,  and  decreases  were  effected  in  all  items  of  the 
Society's  Expenditure  with  the  exception  of  Rent  and  Taxes, 
Interest  on  Debentures,  House  Servants  (if  the  wages  allowed  to 
those  who  have  enlisted  are  included),  Sanitary  Inspection  and 
Miscellaneous  Disbursements.  The  total  Expenditure  amounts 
to  £10,292  4s.  ll$d.,  as  compared  with  £12,071  17s.  5<1.  in  1914. 
In  effecting  this  desirable  result  the  Honorary  Treasurers  wish  to 
express  their  thanks  to  the  Secretary,  Mr.  MacAlister,  and  other 
Members  of  the  Staff,  who  have  efficiently  carried  out  their 
duties  and  rendered  every  possible  assistance  to  them. 

(Signed)  W.  B.  CHOBCH. 
IlKNUV   MOBBIS. 


THE   HONORARY   LIBRARIANS'    REPORT. 

The  work  in  the  Library  during  the  past  year  has  been  affected 
by  the  War.  There  has  been  an  increase  in  the  number  of 
readers,  but  a  considerable  falling  off  in  the  number  of  books 
borrowed.  Fellows  on  Active  Service  continue  to  make  frequent 
applications  for  books  and  information.  These  demands  have 
been  met  by  the  Library  staff. 

The  number  of  readers  was  'j,>2^.  ami  the  number  of  books 
borrowed  was  5,721.  The  total  number  of  books  and  pamphlets 
added   was   2,034.     Of   these,    1,120   were  6   were 

received  through  the  Editor,  as  the  result  of  reviews  in  tbi 
Proceedings;  and  78  were  purchased;  about  700  were  continua- 
tions of  current  periodicals. 


It  was  found  that  the  bindings  of  many  of  the  books  in  the 
basement  were  in  urgent  need  of  repair,  and  in  addition  to  the 
•current  binding,  which  amounted  to  702  volumes,  over  5,000 
books  of  various  sizes  have  been  re-bound,  or  repaired,  at  a  speci- 
-ally  low  rate,  and  the  work  has  given  general  satisfaction. 

r.  j.  godlee. 
Norman  Moore. 


ANNUAL    REPORT   ON   THE   MARCUS   BECK 
LABORATORY. 

My  Annual  Report  for  last  year  stated  that  the  Medical 
Research  Committee  had  kindly  granted  funds  for  the  employ- 
ment of  a  Protozoologist  and  a  lady  Bacteriologist  to  work  under 
my  general  direction  on  the  subject  of  measles.  On  June  1, 
1915,  Dr.  John  Westray  Cropper  was  engaged  as  Proto- 
zoologist, and  although  a  lady  Bacteriologist  could  not  be 
obtained  at  that  time,  Dr.  Albert  J.  Venn,  a  Fellow  of  the 
Society,  kindly  gave  his  services  gratuitously  in  the  laboratory, 
and  the  researches  were  commenced  forthwith.  In  addition  to 
the  fund  given  by  the  Medical  Research  Committee,  the  minor 
expenses  of  the  laboratory  were  paid  by  another  fund  provided  by 
the  late  Sir  Edwin  Durning-Lawrence  and  kindly  continued  by 
Lady  Lawrence. 

Towards  the  end  of  July,  however,  I  was  ordered  to  the  Medi- 
terranean front  as  Consulting  Physician  for  Tropical  Diseases. 
During  my  absence  the  work  here  was  continued  by  Drs.  Venn 
and  Cropper,  and  I  was  not  able  to  resume  my  work  in  connexion 
with  the  laboratory  until  the  end  of  November.  Ou  my  return 
we  decided  to  extend  our  investigations  to  the  study  of  dysentery, 
in  consequence  of  an  epidemic  which  had  occurred  in  the 
Mediterranean  ;  and  this  was  commenced  at  once  by  permission 
of  the  Medical  Research  Committee. 

As  the  Marcus  Beck  Laboratory  had  become  very  crowded 
and  did  not  contain  sufficient  room  for  the  preparation  of 
media,  1  asked  the  Society  whether  we  might  be  allowed  to 
utilize  the  adjoining  room.  The  Council  very  generously  assented 
to  this  proposal,  provided  that  funds  for  the  necessary  alterations 
could  be  obtained  ;  and  I  am  glad  to  report  that,  as  a  result  of 
my  representing  the  matter  to  Lady  Durning-Lawrence,  her 
niece,  Miss  Durning-Lawrence,  has  provided  the  amount  required, 
and  the  Council  has  named  the  room  the  Durning-Lawrence 
Room.     The  alterations  were  effected  during  Easter. 

The  Royal  Society  has  kindly  given  me  a  grant  in  aid  of  my 
mathematical  studies  on  the  theory  of  epidemics. 

At  present  the  laboratory  staff  consists  of :  — 
Dr.  J.  W.  Cropper,  Protozoologist. 
Miss  E.  N.  Thomas.  D.Sc,  Bacteriologist. 
Dr.  H.  P.  Hudson,  Pathometrv. 
Mr.  R.  W.  H.  Row,  B.Sc. 

Miss  Constance  M.  Briggs,  Assistant  in  the  Laboratory. 
An  Attendant. 

All  these  are  now  engaged  in  the  laboratory.  Dr.  Venn  has 
quite  recently  left  for  work  elsewhere.  1  would  ask  the  Council 
to  record  their  appreciation  of  the  gratuitous  assistance  so  kindly 
given  by  Dr.  Venn  to  the  laboratory.  He  has  especially  interested 
himself  in  the  collection,  study,  and  analysis  of  the  literature  of 
measles  and  dysentery. 

Dr.  Cropper  has  prepared  an  interim  report  on  his  work.  He 
has  examined  a  large  number  of  cases  both  of  measles  and 
dysentery.  He  appears  to  have  cleared  up  certain  questions 
arising  out  of  observations  of   peculiar  bodies  in   the  blood  in 


measles  and  in  other  disease*.  Unfortunately  his  work  did  not 
commence  until  after  the  epidemic  of  measles  of  last  year  was 
nearly  exhausted  ;  and,  as  regards  dysentery,  did  not  comrm n 
until  the  returned  cases  of  dysentery  in  this  country  had  hecome 
chronic,  and,  therefore,  less  useful  for  investigation.  Dr.  Thou 
also  ha>  assisted  in  the  investigation  of  a  number  of  cases  of 
dysentery  and  measles  ;  and  both  are  now  continuing  the  work. 

The  researches  have  been  somewhat  interrupted  owing  to  the 
alterations  and  also  owing  to  the  fact  that  we  are  not  yet  fully- 
equipped  with  apparatus.  We  have  also  had  considerable  diffi- 
culty in  obtaining  material  for  study,  but  these  difficulties  are 
now  being  overcome.  The  War  Office  has  given  orders  that  the 
officers  commanding  military  hospitals  near  London  shall  give 
us  every  facility  for  examining  cases  of  measles  and  dysentery  ; 
and  the  Metropolitan  Asylums  Board  has  granted  similar 
facilities  in  connection  with  its  hospitals.  The  Middlesex 
Hospital  and  the  Royal  Free  Hospital  have  agreed  to  let  us  see 
their  cases  of  dysentery,  and  the  Hampstead  Military  Hospital 
and  the  Queen  Alexandra  Hospital  at  Chelsea  have  also  offered 
their  help. 

We  shall  therefore  now  be  able  to  continue  the  work  under 
better  conditions,  and  trust  that  we  shall  be  able  to  make 
more  rapid  progress  in  the  study  of  these  very  important  and 
difficult  subjects.  At  the  same  time  we  must  confess  that  the 
obstacles  in  connexion  with  ultra-microscopical  viruses  do  not 
diminish  on  closer  inspection,  and  evidently  we  have  a  series  of 
very  hard  but  very  important  problems  to  deal  with.  I  think 
we  should  approach  the  subject  by  parallel  researches  aiming  at 
finding  the  virus  in  vaccine,  in  vaccination  pustules,  in  chicken- 
pox,  and  in  other  diseases  caused  by  filtrable  viruses. 

I  hope  that  Fellows  of  the  Royal  Society  of  Medicine  and 
Members  of  the  Society's  Sections  will  help  the  researche- 
much  as  possible,  by  giving  us  information  and  allowing  the 
staff  to  see  selected  cases.  Investigations  of  such  difficulty  as 
those  which  we  have  undertaken  cannot  be  brought  to  a  success- 
ful conclusion  without  help  from  every  side. 

Our  warmest  thanks  are  due  to  Lady  Durning-Lawrencc  and 
to  Miss  Dinning. Lawrence  for  their  very  helpful  generosity  : 
and  to  the  Medical  Research  Committee  for  its  indispensable 
assistance. 

I   should  like   also   to  acknowledge   the   continual   assist 
given  to  us  by  Mr.  MacAlister. 

Ronald  Ross. 
June  14,  1916. 

The  CHAIRMAN  asked  the  Honorary  Secretary  to  read  the  following  letter 
from  Sir  William  Church,  Senior  Honorary  Treasurer: 

Woodside  Place, 

Hatfield,  Ha 

July  8,    L916 

Dear  Mb.  President, 

I  regret  very  much  that  I  cannot  be  present  at  the  Annual  Meeting 

of  the  Society  to-morrow,  as  I  then  sever  my  long  connexion  with  the  Society 

as  an  officer. 

It  will   he   in   your   recollection,  Mr.    President,  that   I   took   an   active 
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part  in  the  Amalgamation,  and  that  since  then  I  have  had  the  honour  of 
being  its  President,  and  for  some  years  one  of  its   Honorary  Treasurers. 

You  can  realize  with  what  pleasure  I  have  watched  the  growth  and  success 
of  the  Society,  and  see  it  now  not  only  in  an  assured  position,  but  established 
in  a  building  worthy  of  the  dignity  of  the  Society  and  amply  sufficient  for  its 
present  needs.  It  is  with  great  satisfaction  that  I  feel  now  confident  that 
the  financial  position  of  the  Society  is  perfectly  sound,  needing  only  careful 
management  to  enable  it  yet  further  to  increase  its  usefulness  to  medicine  and 
the  medical  profession. 

It  is  a  disappointment  to  me  not  to  be  able  to  be  present  when  terminating 
my  long  official  connexion  with  the  Society,  and  I  wish  through  you,  Mr. 
President,  to  thank  the  Fellows,  the  Honorary  Staff',  and  the  Staff'  of  the 
Society  for  the  constant  kindness  and  consideration  they  bave  shown  me 
during  the  many  years  that  I  have  taken  part  in  the  work  of  the  Society. 

With  every  wish  for  the  prosperity  of  the  Royal  Society  of  Medicine, 

I  am,  Mr.  President, 

Yours  very  truly, 

W.  S.  Church. 

The  Chairman  said  :  I  am  sure  we  all  hear  with  great  regret  that 
Sir  "William  Church  is  retiring  from  his  position  as  an  officer  of  the  Society. 
I  have  reason  to  know  the  enormous  amount  of  work  he  has  given  to  it,  and 
of  what  value  that  work  has  been.  A  special  vote  of  thanks  to  Sir  William 
Church  will  be  proposed  later. 

The  Chairman  announced  that  Sir  Henry  Morris  was  also  unavoidably 
prevented  from  being  present,  and  in  the  absence  of  both  the  Honorary 
Treasurers  he  would  present  the  audited  accounts  for  the  last  financial  year 
and  invite  discussion  thereon. 

The  Chairman  then  moved:  "That  the  Annual  Report  of  the  Council, 
together  with  the  Honorary  Treasurers'  Audited  Accounts,  be  received  and 
adopted.  Carried  unanimously. 

Election  of  Officers  and  other  Members  of  Council  for 

1916-1917. 

The  CHAIRMAN  announced  that  as  no  nominations  had  been  received  in 
addition  to  those  made  by  the  Council  the  following  had  been  duly  elected  : — 

president : 
Sir  Rickman  J.  Godlee,  Bt.,  K.C.V.O.,  M.S. 

fl>ast=I>resit>ent : 
Frederick  Taylor,  M.D. 


Wfcespteetfcents 

(Being  the  Presidents  of'  the  Sections). 

Anesthetics — George  Rowell,  F.R.C.S. 

Balneology  and  Climatology — William    Gordon,   M.D 

Disease  in  Children — Sydney  Stephenson,   F.R.C.S. Ed. 

Clinical— H.  D.  Rolleston,   C.B.,  M.D. 

Dermatology — J.   H.   Stowers,   M.D. 

Elcctro-Thcrapentics—G.  Harrison  Orton,   M.D. 

Epidemiology — G.  S.  Buchanan,  M.D. 

History  of  Medicine — Raymond  Crawford,   M.D. 

Laryngology — T.  Mark  Hovell,  F.R.C.S. Ed. 

Medicine — Archibald  E.  Garrod,  M.D.,   F.R.S. 

Neurology — W.   D.  Halliburton,   M.D.,  F.R.S. 

Obstetrics  and  Gynecology — Walter  W.   H.  Tate,   M.D. 

Odontology — W.   B.  Paterson. 

Ophthalmology. — William   Lang,   F.R.C.S. 

Otology — H.  J.  Marriage,  F.R.C.S. 

Pathology — F.  W.  Andrewes,  M.D.,  F.R.S. 

Psychiatry • — R.   Percy  Smith,  M.D. 

Surgery — Sir  Anthony  A.  Bowlby,   K.C.M.G.,   F.R.C.S. 

Therapeutics  and  Pharmacology-  — W.    Hale   White,    M.D. 

fjonorars  {Treasurers: 

William   Pasteur,   M.D. 
Herbert  S.  Pendlebury,  F.R.C.S. 

fjonorarg  librarians : 

Norman  Moore,  M.D. 
Walter  G.  Spencer,   M.S. 

IbonorarE  Secretaries : 

Charles  Herbert  Fagge,   M.S. 

J.  Charlton   Briscoe,  M.D. 

1Hou=OrTlcial  Members  of  Council: 

E.  Farouhar  Bu/zard,   M.D. 

Arthur  PI.  Cheatle,   F.R.( 

Maurice    Craig,  M.D. 

John  Fawcett,  M.D. 

J.  Herbert  Fisher,  F.R.C.S. 

Edmund    Hobhouse,    M.D. 

Thomas  H.   Kellock,  M.C. 

F.  J.  Poynton,  M.D. 

Wilfred  B.  L.  Trotter.  M  S. 


Election  of  Auditor. 

Moved  by  Dr.  W.  Hill  and  seconded  by  Dr.  STOWERS  :  "  That  Mr.  F.  W. 
Lord,  Chartered  Accountant,  be  and  is  hereby  elected  Auditor  of  the  Society 
for  the  year  1916-1917."  Carried  unanimously. 

Vote  of  Thanks  to  the  President. 

The  CHAIRMAN  :  It  is  now  my  duty  and  pleasure  to  move  a  vote  of  thanks 
to  the  President  of  the  Society.  We  all  know  how  tremendously  hard,  in  spite 
of  an  enormous  number  of  other  engagements,  Dr.  Frederick  Taylor  has  worked 
for  the  Society.  I  have  known  a  great  many  Presidents,  all  of  them 
meritorious  men,  but  I  have  never  known  one  who  was  more  diligent  in  going 
into  the  uttermost  farthing  of  the  Society's  affairs,  and  to  the  uttermost 
element  of  everything  that  came  before  him.  No  President  could  show  more 
industry — and  we  were  all  previously  acquainted  with  his  ability — than  Dr. 
Frederick  Taylor,  and  I  therefore  beg  to  move:  "That  the  special  thanks 
of  the  Society  are  due  and  hereby  cordially  rendered  to  the  President, 
Dr.  Frederick  Taylor,  for  the  services  he  has  rendered  to  the  Society  in  every 
detail  of  its  work,  to  which  he  has  given  unceasing  attention,  during  his  term 
of  office."  Carried  by  acclamation. 

Vote  of  Thanks  to  the  Honorary  Treasurers. 

Moved  by  Dr.  Mott,  seconded  by  Mr.  LANG  :  "  That  the  special  and  very 
cordial  thanks  of  the  Society  be  offered  to  Sir  William  Church,  Bt.,  on  his 
retirement  from  the  Honorary  Treasurership,  in  which  office  he  has  rendered 
to  the  Society  invaluable  services,  with  the  sincere  expression  of  regret  that 
his  resignation  terminates  thirty-one  years  of  continuous  official  service  to 
the  Society."  Carried  by  acclamation. 

Moved  by  Dr.  MOTT,  seconded  by  Mr.  Lang  :  "  That  the  special  and  very 
cordial  thanks  of  the  Society  be  offered  to  Sir  Henry  Morris,  Bt.,  on  his 
retirement  from  the  Honorary  Treasurership,  in  which  office  he  has  rendered 
to  the  Society  invaluable  services,  with  the  sincere  expression  of  regret  that  his 
retirement  terminates  twenty  years  of  official  service  to  the  Society." 

Carried  by  acclamation. 

Vote  of  Thanks  to  the  Senior  Honorary  Secretary. 

Moved  by  Mr.  KELLOCK,  seconded  by  Dr.  FAWCETT  :  "  That  the  cordial 
thanks  of  the  Fellows  be  offered  to  Dr.  Farquhar  Buzzard,  Senior  Honorary 
Secretary,  for  his  valuable  services  to  the  Society." 

Carried  by  acclamation. 

Dr.  Farquhar  Buzzard  :  I  thank  the  Fellows  very  much  for  their  kind 
appreciation  of  any  work  I  have  been  able  to  do.  As  most  Fellows  know, 
in  this  particular  case,  the  work  of  an  honorary  secretary  is  rendered  very 


easy  on  account  of  the  extraordinary  zeal  which  is  given  to  his  work  by  the 
Secretary,  Mr.  MacAlister.  In  fact  the  difference  between  this  and  most 
institutions  is,  that  whereas  in  most  institutions  honorary  secretaries  are 
appointed  to  see  that  the  salaried  secretary  does  his  work,  I  think  we  are 
appointed  here  to  see  that  the  salaried  secretary  does  not  do  too  much. 

Vote  of  Thanks  to  the  Retiring  Vice-Presidents  and  otheb 
Members  of  Council. 

Moved  by  Mr.  Lawford,  seconded  by  Dr.  JOBSON  HORNE*:  "That  the 
best  thanks  of  the  Society  be  given  to  the  retiring  Vice-Presidents,  Dr.  Harold 
Low,  Dr.  Robert  Hutchison,  Dr.  Ironside  Bruce,  Dr.  C.  J.  Martin,  Dr.  Norman 
Moore,  Dr.  James  W.  Bond,  Dr.  James  Taylor,  Dr.  Handfield-Jone-,  Mr.  H. 
Baldwin,  Mr.  Priestley  Smith,  Dr.  A.  A.  Gray,  Dr.  F.  W.  Mott,  and  to  the 
other  retiring  Members  of  the  Council,  Dr.  Raymond  Crawford,  Sir  George  H. 
Makins,  and  Mr.  H.  S.  Pendlebury,  for  their  valuable  services  to  the  Society 
during  their  respective  terms  of  office."  Carried  by  acclamation. 

Dr.  FARQTJHAR  Buzzard  :  I  move  a  vote  of  thanks  to  our  Chairman,  who 
has  taken  the  duties  of  Chairman  at  very  short  notice,  and  I  think  he  can  be 
congratulated  on  having  carried  through  the  business  of  the  meeting  in  a  very 
expeditious  manner.  Carried  by  acclamation. 
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GIFTS    OF    BOOKS    AND    PAMPHLETS 

Received  during   Session  1914-1915. 


No. 

No. 

Dr.  T.  D.  Acland           

13 

General  Medical  Council 

2 

American  Climatological  and  Clinical 

Mrs.  Gillbanks... 

2 

Association  ... 

1 

Sir      Rickman      J.      Godlee,       Bt., 

American  Medical  Association 

1 

K.C.V.O 

2 

American  Pediatric  Society     ... 

13 

Dr.  Major  Greenwood  ... 

4 

American  Society  of  Tropical  Medicine 

1 

Dr.  F.  de  Havilland  Hall 

96 

Dr.  Abel  Ayerza 

1 

Mr.  C.  H.  Hampshire   ... 

1 

Dr.  William  S.  Bainbridge      

11 

Dr.  M.  Handfield-Jones 

2 

Dr.  Artbur  J.  Ballantyne         

8 

Mr.  X.  Bishop  Harman 

1 

Dr.  L.  W.  Batburst      

1 

Dr.  C.  0.  Hawthorne    ... 

4 

Dr.  Marcel  Baudouin    ... 

2 

Dr.  Henry  Head,  F.R.S. 

60 

Mr.  T.  P.  Beddoes        

15 

Mr.  Charles  J.  Heath    ... 

2 

Dr.  H.  S.  Bennett         

20 

Henry  Phipps  Institute 

3 

Dr.  J.  Berkart 

15 

Lady  Hewitt 

34 

Sir  John  Bland-Sutton 

1 

Mr.  F.  T.  G.  Hobday    ... 

1 

Mr.  T.  J.  Bokenbam     

6 

Dr.  L.  Emmett  Holt     ... 

11 

Dr.  J.  T.  Bowen            

1 

Sir  Victor  Horsley,  C.B., 

F.R.S.       ... 

1 

British  Red  Cross  Society        

2 

Dr.  E.  B.  Hulbert 

9 

Dr.  S.  N.  Bruce 

2 

Dr.  J.  Ramsay  Hunt     ... 

9 

Sir  Lauder  Brunton.  Bt.,  F.R.S.      ... 

41 

Dr.  J.  B.  Hurry 

1 

Dr.  W.  Deane  Butcber             

3 

Mr.  George  Jackson 

98 

Messrs.  Butterworth  &  Co.,  Ltd. 

1 

Dr.  Alfred  C.  Jordan     . . . 

2 

Professor  O.  Calderini 

3 

Dr.  T.  N.  Kelynack       ... 

14 

Carnegie  United  Kingdom  Trust 

1 

Dr.  E.  L.  Kennaway     ... 

3 

Dr.  F.  G.  Cawston         

1 

Dr.  D.  Barty  King 

1 

Dr.  Albert  J.  Chalmers             

3 

The  Lancet 

5 

Sir    William    Watson    Cbeyne,    Bt., 

Dr.  E.  Graham  Little  ... 

9 

K.C.M.G.,  C.B 

8 

London  County  Council  (Public  Health 

Dr.  J.  Burton  Cleland 

9 

Department) 

1 

Dr.  Lewis  G.  Cole         

5 

Dr.  P.  J.  F.  Lush 

19 

Dr.  Robert  J.  Colenso 

2 

Mr.  J.  Y.  W.  MacAlister 

5 

Professor  William  B.  Coley     

1 

Major  Robert  McCarrison 

I.M.S.      ... 

1 

College  of  Physicians,  Philadelphia  ... 

2 

Dr.  J.  Campbell  McClure 

1 

Dr.  H.  A.  Colwell           

1 

Mr.  J.  E.  R.  McDonagh 

1 

Dr.  Sidney  Coupland 

1 

McGill  University,  Montreal  ... 

1 

Crown  Agents  for  the  Colonies 

1 

Dr.  Dan  McKenzie 

1 

Professor  S.  Delepine 

3 

Dr.  A.  S.  MacNalty       ... 

1 

Director  -  General,      Army      Medical 

Dr.  J.  C.  Mc Walter       ... 

1 

Service 

4 

Mr.  W.  A.  Maggs 

21 

Mr.  Percy  Dunn 

1 

Mr.  E.  A.  Manton 

1 

Faculdade  de  Medicina  do  Porto 

1 

Dr.  Leonard  P.  Mark    ... 

1 

Dr.  R.  Fortescue  Fox 

1 

Ministere  de  PInstruction 

publique  des 

Dr.  R.  Hingston  Fox 

11 

Beaux-Arts,  France 

1 

Dr.  T.  Colcott  Fox  (the  late) 

13 

Dr.  Irwin  Moore 

51 

Mr.  H.  Bellamy  Gardner        

2 

Dr.  Norman  Moore 

1 

11 


Sir  Henry  Morris,  Bt.   ... 
Dr.  J.  Lovett  Morse 

Dr.  J.  T.  C.  Nash  

National  Academy  of  Sciences,  U.S.A. 

New  York  State  Hospitals 

New  York  University  (Laboratory  of 

Surgical  Research)...         

Office     national     des    Universites     et 

Ecoles  Franeaises  ... 
Ophthalmic  Hospitals,  Egypt... 
Sir  William  Osier,  Bt.,  F.R.S. 
Mr.  Stephen  Paget 

Messrs.  Parke,  Davis  and  Co 

Dr.  T.  Wilson  Parry      

Dr.  L.  H.  Pegler    '       

Peter  Bent  Brigham  Hospital... 
Pharmaceutical      Society      of     Great 

Britain 
Mr.  D'Arcy  Power 
Sir     James     Reid,     Bt.,     G.C.Y.O., 

K.C.B '. 

Dr.  H.  D.  Rolleston,  C.B. 

Dr.  J.  D.  Rolleston        

The  Roosevelt  Hospital,  New  York 
Sir  Ronald  Ross,  K.C.B.,  F.R.S. 

Dr.  Amand  Routh         

Royal  College  of  Physicians,  Edinburgh 
Royal  College  of  Surgeons  of  England 
Royal      Commission      on     Venereal 

Diseases 
Dr.  Sidney  Russ 
Dr.  F.  M.  Sandwith,  C.M.G. 

Dr.  Ettie  Sayer 

Sir  E.  A.  Schiifer,  F.R.S. 
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1 
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1 
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19 

1 
1 

17 
■r> 

60 
1 
4 
1 
1 
1 


1 

17 
2 
16 


School  Dentists'  Society 

■iv  <>f  State  for  India 
Dr.  (1.  E.  Slmttleworth 
I >r.  Charles  Mni.vr 
Mr.  J.  S.  Kellett  Smith 
Dr.  David  Sommerville 

Mr.  \Y.  D.  Spanton       

Dr.  Herbert  R.  Spencer 

Mr.  Sydney  Stephenson 

Dr.  W.  H.  B.  Stoddart 

Dr.  E.  Stulkind  ... 

Mr.  William  Stuart-Low 

Dr.  Septimus  Sunderland 

Surgeon-General,  United  States  Army 

Dr.  Walter  B.  Swift        

Dr.  Walter  W.  H.  Tate  (the  late) 

Dr.  Leslie  Thorne  Thorne        

Mr.  C,  S.  Tomes,  F.R.S 

University  College  Hospital   Medica 

School  ...         ...         

Dr.  A.  Vander  Veer 

Dr.  A.  J.  \v\m 

Mr.  William  Wale         

Dr.  J.  T.  Ainslie  Walker  

Dr.  P.  Darken  Webet 

Wellcome    Bureau  of    Scientific    Re 

search 

Dr.  W.  H.  Willcox,  C.M.G 

Dr.  Herbert  Williamson  

Dr.  James  L'.  Wilson      

Messrs.  John   Wright   and   S..n~.  Ltd 
Yellow      Fever     Commission     (West 

Africa)  


So. 
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1 
1 
13 
1 
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1 
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OTHER    OIFTS. 


Portrait  (photogravure)  of  Sir  Archibald  Geikie.  presented  by  Sir  Ronald   I 

Autograph  prescription  by  Benjamin  Brodie,  presented  by  Mr.  Herbert  Page. 

Two   Globes    (Terrestrial    and   Celestial)    for   the    Library,    presented    by  Mr.  J.  Y.   W. 
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